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m THEY PROBE THE FUTURE OF DEEP-SEA TELEPHONY 
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“Dry Land Ocean,” under construction at Bell Laboratories, 
simulates ocean floor conditions, is used to test changes in 
cable loss. Sample cables are housed in pipes which contain 
salt water under deep-sea pressure. The completed trough is 
roofed in and is filled with water which maintains the pipes 
at 37° F 


the temperature of the ocean floor 


‘A BELL TELEPHONE LABORATORIES 


WORLD CENTER OF COMMUNICATION 
RESEARCH AND DEVELOPMENT 


Deep in the ocean, a submarine telephone cable 
system is extremely hard to get at for adjustment or 
repair. This makes it vitally important to find out what 
can happen to such a system before it is installed. 


Bell Laboratories engineers do this by means of 
tests which simulate ocean floor conditions on dry land. 
Among many factors they test for are the effects of 
immense pressures on amplifier housings and their 
water-resistant seals. They also test for agents which 
work very slowly, yet can cause serious destruction over 
the years—chemical action, marine borers and several 
species of bacteria which strangely thrive under great 
pressures. 


Through this and other work, Bell Telephone 
Laboratories engineers are learning how to create 
better deep-sea telephone systems to connect America 
to the rest of the world, 


Highly precise instruments developed by Bell Laboratories en- 
gineers are used to detect infinitesimal changes in cable loss- 
to an accuracy of ten millionths of a decibel. 


i 
Seawater and sediment in bottle characterize ocean floor. Test 
sample of insulation on coiled wire is checked for bacterial 


attack by conductance and capacitance tests 
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Publication Service 


Having passed the half-way mark in this year of increasing activity in many phases of Qual- 
ity Control, we see evidence of another successful year for the Society. Our expanding pro- 
grams are contributing to the further widespread interest in the science throughout the coun- 
try. These programs include the many formal meetings of Quality Control people and embrace 
our efforts in the area of publications, particularly the journal of the Society, Industrial Qual- 


ity Control 


No doubt you have already noted the new “face” for our journal. The new cover design, in- 
troduced with the January issue, is one result of the increasing efforts being put forth by the 
Editorial Board and the editorial staff to make Industrial Qualit, Control more attractive and 
useful to members of the Society. Special committees have just recently been appointed to 
continue a study of all phases of the journal with the view to recommending still further 


changes for the benefit of both the reader and the advertiser 


You have probably noticed, too, another new feature introduced recently—Product Education 
Service. It is encouraging to note the fine response to this new service; our advertisers are 
pleased with the inquiries they have already received concerning their products and services. 
To further this program, I urge you to take advantage of this service—it is readily available 


and it may well save you time and money in your operations. 


Success of a membership organization such as ours is measured largely by the progress made 
in providing services to its members. However, service in any form is generally expensive, 
and the publication of technical material in Industrial Quality Control is no exception. The 
extent to which such material can be expanded depends to a large degree on the increased 


financial support afforded by advertisers 


I am sure that you have noted the trend, in recent months, of increased advertising in Indus- 
trial Quality Control. Our advertisers expect that readers will benefit from these advertise- 
ments, will indicate their interest by sending inquiries, and will be influenced to purchase the 
advertised products and services. The continuation of increased advertising as a service de- 
pends upon such responses to current advertising. Be sure to read the advertisements in 
every issue of Industrial Quality Control. You will find the Product Education Service fea- 


tures on page 38 of this issue; use the coupon today and look for it every month 
Our advertisers deserve your support and I encourage you to participate in this program for 


the overall benefits that will surely accrue to the Society and to all of us as members and as 


Quality Control people 
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This is what you 
in an Optical 


Optical inspection and measuring equip- 
ment offers fast operation, extreme accuracy 
and tremendous versatility. When buying a 
comparator, be sure you get these benefits: 
1. Specifically designed projection lens system 
not just an adaptation of other types of lenses). 
2. Ball and roll type supported measuring 
tables (they offer top speed and accuracy 
3. Table assemblies so designed that simple 
changes can be made in your own plant 
You can change a basic comparison machine 
over to one for universal measuring ayplica- 


tions, at low cost 


Turret Lathes 
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the man who needs 
a new machine tool is 


already paying for it 


should demand 
Comparator 


4. Measuring facilities that offer direct read- 
ings without computation 
(You save a lot of time, minimize human error, 
assure accuracy 
5. Solid mechanical design throughout 

You can’t inspect anything very accurately 
if it’s moving 

Jones & Lamson Optical Comparators and 
Measuring Machines give you all these fea- 
tures, plus many more. They are explained in 
detail in our new catalog. Write for a copy 
today. Jones & Lamson Machine Company, 


910 Clinton Street, Springfield, Vermont. 





A New Philosophy of 


Electrical 


Component Acceptance 


H. G. HARDING and R. A. HULNICK 


Military Products Diy., IBM Corp., Kingston, N. Y. 


The Problem of Component 
Acceptance 


At times, IBM and other com- 
panies have rejected electrical com- 
ponents that the vendor has passed 
as meeting specifications. At othe: 
times, companies have 
cepted components initially re- 
jected, or the vendor has con- 
demned components that he origi- 
Such 


costly 


later ac- 


nally considered acceptable 
confusion has resulted in 
delays caused, specifically, by the 
following: 
a. a high lot-rejection rate 
b. a slowdown in production at 
IBM 
resulting sorting operations 
(virtually 100 percent inspec- 
tion) 
reinspection 
vendors 


procedures by 


time and expense consumed in 
travel and consultation 
This article will attempt to show 
that a solution to the problem of 
component acceptance does not re- 
quire the use of new standards o1 
techniques but rather a new philos- 
ophy in approaching the problem. 
Since application of this philosophy 
is not limited to IBM, the problem 
of component acceptance will be de- 
scribed as one between the vendor 
rather than as a 
problem concerning only IBM 


and consumer, 


An Elaboration of the Problem 


In the past, there have been dif- 
ferences of opinion between con- 
sumers and vendors on the accept- 
ability of certain lots of electrical 
components. The sources of these 
difficulties may be classified into 
three categories 

a. A difference in the calibration 

of the production test equip- 


ment used by the consumer 


and of that used by the vendor. 
This may be due either to dif- 
ferent calibration procedures or 
different results obtained with 
the same procedures, or a com- 
bination of both. An irreducible 
discrepancy exists even when 
two units of identical labora- 
tory test equipment are used. 
For example, the vendor's 
equipment might give a +1 
percent accuracy while the 
consumer’s gave a —1 percent 
accuracy. 

. A difference in the production 
test procedures or equipment, 
aside from calibration, used by 
the vendor. 

c. Human errors. 

These difficulties of the consumer 
and the vendor in correlating speci- 
fications is further aggravated by 
two considerations, 

When the vendor's distribution of 
test values approaches either limit 
of a specification, acceptance or re- 
jection seems the result of capricious 
choice rather than of precise deter- 
Many test meters read 
from the 


mination 
values in percent away 
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CORRELATION 
OIF FERENCE 
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nominal value. The meters cannot 
give definitive readings, which in- 
creases the tendency to reject com- 
ponents with borderline readings. 
If, for example, a resistor must 
meet a specified tolerance of +5 
percent with +1 percent accuracy, 
a meter may show a value between 
4.0 and 6.0 percent away from the 
nominal value, depending upon the 
calibration point. Incoming inspec- 
tion, under these conditions may 
accept a resistor with a 6.0 percent 
tolerance away from the nominal 
value shown on a meter accurate to 

10 percent or reject a_ resistor 
with a 4.0 percent tolerance away 
from the nominal value on a meter 
accurate to +1.0 percent. Such 
blurring of the tolerance line may 
result in the consumer rejecting a 
component passed by the vendor, 
or may result in either party re- 
versing its initial decision on a sec- 
ond testing. Obviously, such con- 
fusion results in delays and in- 
creased costs. 

There is a second consideration 
that increases the importance, as 
well as the difficulties, of uniform 


test readings Since incoming in- 
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Figure 1—Tolerance Limits 
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LEGEND: 
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Figure 2—Components Tolerance Limits 


spection uses sample rather than 
100 percent testing, the importance 
of each acceptance or rejection is 
multiplied. The arbitrary accept- 
ance or rejection of a few compo- 
nents will decide the disposition of 
an entire lot. Also, the tendency to 
reject components with borderline 
tolerances will be increased. 


A Solution to the Problem 


The first step toward the solution 
of the toleranwe correlation problem 
is the acceptance of responsibility 
by both the vendors and the con- 
sumer. In order to solve this mutual 
problem, several recommendations 
are made 

The consumer and the vendors 
should evaluate their calibration 
equipment and procedures. By mu- 
tual consultation and agreement, 
the difference between their re- 
sults should be reduced to an abso- 
lute minimum. Thus, 1 percent 
accuracy for both the consumer and 
vendor would be preferable to only 
one of the two having 0 percent 
error (100 percent accuracy). 

Once this correlation difference 
has been reduced as far as possible, 
it should be divided equally be- 
tween the consumer and the vendor 
Thereafter, the vendor assumes that 


Normal production testing does 
not warrant the utilization of high- 
accuracy laboratory apparatus such 
as that used to correlate test equip- 
ment. Therefore, compensation 
must also be made for the fallibility 
of the production test equipment. 
The relative inaccuracy of produc- 
tion test equipment requires the 
vendor to compensate by narrowing 
the tolerance limits specified to fur- 
ther than one-half the correlated 
difference described above. The con- 
sumer expands correspondingly his 
acceptance limits. 

A consumer may order compo- 
nents, for example, for which the 
tolerance specified is +10 percent. 
The most accurate laboratory ap- 


of approximately 0.5 percent. If the 
vendor’s production test equipment 
is accurate to within 1.0 percent and 
the consumer’s to within 2.0 percent 
(see Fig. 2), the vendor will con- 
duct assembly-line testing to a tol- 
erance of +8.75 percent and the 
consumer will test for an acceptance 
tolerance of +12.25 percent. Testing 
to these tolerances with this equip- 
ment, the vendor should never ship 
components with a tolerance higher 
than +9.75 percent, and the con- 
sumer should never reject any with 
less than £10.25 percent tolerance. 


Conclusions 


At least four vendors to IBM have 
cooperated, for the last 18 months, 
in the modification of acceptance 
practices, as described in this arti- 
cle. The problem of acceptable tol- 
erances has been largely resolved 
The previous high rejection rate of 
4 percent has been reduced to an 
interim level of 2% percent. The 
correction of the tolerance probiem 
has completely ciiminated rejections 
with two vendors. Since the adop- 
tion of this mutually agreeable, 
flexible standard, the quality limits 
set by production requirements have 
been met, much delay and expendi- 
ture have been eliminated, and the 
deterioration of IBM-vendor rela- 
tionship has been prevented. The 
small percentage of component re- 
jection that remains is not attrib- 
utable to tolerance agreement o1 
testing correlation problems, but to 
unknown factors now being inves- 
tigated 
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Statistical Research Monographs 


The Institute of Mathematical Statistics and the University of Chicago 
have established a series of publications entitled Statistical Research Mono- 


The primary purpose of this series is to provide a medium of publication 
for material of interest to statisticians that is not ordinarily provided for 
by existing media. It will help fill the gap between journal articles and text- 
books or treatises. Among the kinds of publications envisaged are: 

New research results too lengthy for the usual journal article. In particular 

authors will have ample scope for detailed exposition of their findings 


Research results of interest in both theoretical and applied statistics. At present 
authors of such material frequently find it necessary to publish part of their 
results in a theoretical journal and part in an applied journal 


Expository monographs in particular areas of statistics 


both specified tolerance limits of his Discussions of statistical problems and techniques in particular areas of application 
‘ < : 


product have been narrowed by 
one-half the correlated difference 
The consumer, at the same time, 
will expand his own acceptance 
specifications by one-half this cor- 
related difference. This mutual ad- 
justment is illustrated in Fig. 1, 
which shows both the vendor’s and 


Every attempt will be made to maintain the highest standards of scholarship 

The Editorial Board consists of David Blackwell (University of California), 
William G. Cochran (Harvard University), Henry E. Daniels (University 
of Birmingham), Leo A. Goodman (University of Chicago), Wassily Hoeffd- 
ing (University of North Carolina), Jack C. Kiefer (Cornell University), 
and William H. Kruskal (University of Chicago) 

Authors are invited to send manuscripts and correspondence concerning 
the series to Leo A. Goodman, Department of Statistics, University of 
Chicago, Chicago 37, Illinois. 
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The Role of 


Existing Computer Techniques 


in Statistics and Quality 


Introduction 


Many problems encountered in physical applications 
and the real world may appear at first glance to be 
static: however, closer examination shows that several 
types of time dependence are involved. Our knowledge 
of a given physical process is a function of time. Cer- 
tainly our analytical techniques and the possible equip- 
ment we employ to analyze a process are not static 
Further, there exists a limit on the period of time we are 
permitted before it is necessary to draw some conclu- 
Sions concerning a given proble m 

Though we live in a dynamic world, it is remarkable 
how difficult it is for us to overcome the inertia we 
meet from within ourselves and others when we try to 
change old habits or methods of approach to problems 
It is important to acknowledge that the techniques we 
employ now to analyze and solve problems may have 
the same value in a few vears that the oil reading 
lamps of yesterday have today. However, we should 
not overlook the fact that the oil lamps did light the 
way in their day 

Computers have much to offer the statistician who 
must now accept the challenge they present and take an 
active role in directing their use 

An important role of the electronic computer is to 

one to carry out and evaluate experimentation on 
improved time scale. Further, and possibly ever 
more important, we now can have calculations carried 
out by electronic computers with a level of precision 
and reliability that was never before obtainable. It may 
come as a surprise to some that high speed computers 
are more reliable than humans, but experience of the 
past several years bears this out. In fact, the freedom 
from error of the latest electronic computers is enor- 
mously better than that of any previously known method 
ot computation 

Areas where electronic computers can make positive 
contributions today in the field of statistics and statis- 
tical quality control are (1) Administrative Control 
(2) Data Processing, (3) Technical Computations and 
(4) Simulation Research. In this article the author 
attempts to give a gt neral outline of some of the appli- 
cations of computers to these areas, quoting specifically 
with which he is most familiar 


the particular progran 


Administrative Control 


In a process that involves the development of a 


sequence of instructions which humans are to execute, 


we have a situation where a computer can be of service 


*Presented at the Thirteenth Annual Princeton Conference of the 
American Society for Quality Control and sponsored by the Office 
of Ordnance Research, U. S. Army; Statistical Techniques Researc! 
Group, Princeton University, Contract No. DA-36-034-ORD-2297 
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ontrol 


Princeton University, Princeton, N. J. 


by creating the instructions. For lack of a better term 
let us call this function of computers Administrative 
Control 

In many respects, to consider this topic first is to put 
the cart before the horse. For the moment let us do 
exactly this; let us assume that we know precisely what 
technical tools are needed to analyze a problem. For 
example, imagine we are concerned with sampling 
inspection of some manufacturing process. We need to 
make available a complete set of detailed instructions 
for the necessary inspection. The obvious application of 
the computer is the preparation of acceptance or rejec- 
tion tables. However, we should not imagine that the 
usefulness of such a machine stops at this point. Com- 
puters can be used for administrative control itself 

Once having decided which manufacturing process is 
to be inspected, and which statistical technique is to be 
employed, the necessary program can be selected from 
the library of administrative control programs and ini- 
tial information such as starting and completion dates, 
nature of the desired outgoing quality characteristic 
curve, and the like specified. The computer can then go 
to work and produce the necessary printed information 
even including who is to receive the instructions and 
work procedures. In addition to gaining speed we have 
more comprehensive and more reliable control by using 
a computer in this way. To depend on humans alone 
makes for errors of omission. It is easy to forget to 
include part of the specifications or to omit to notify 
some of the departments concerned 

In many quality control problems, such as the inspec- 
tion of components of an assembly, the entire manufac- 
tured item is not inspected. Instead, a random or sys- 
tematic sample of the components is taken. The decision 
as to which components are to be sampled during a 
given time period can be based on several criteria. In 
many situations the manufactured product can bk 
thought of as consisting of k sets of components, s, 
S.», , &, Where there are n, items in the s,th set. For 
instance, the sets might be sub-assemblies. Based on 
relative costs or importance of these sets of components 
it may be decided to inspect them in the proportions 


Pi, Pe, , Py, Where the only restriction of the p;'s is 
k 
that p, = Qand Xp, = 1. In order to have a sample of 


L components of this system satisfying these conditions, 
we have to arrange that a set s; is selected p, percent of 
the time, either exactly or on the average 

The role of the computer is first to select the appro- 
priate set s, and then to take a sample from it at 
random. For any desired size sample, the process of 
deciding which items to inspect, say for a specific day, 
and the subsequent preparation of the inspection in- 
structions creates an ideal application of modern stored 


programmed computers. (The details of how to develop 
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procedure are considered in the 


Data Processing 


Record keeping of information, such as of machine 
failures, whether regarded as a problem in administra- 
tive control or of data processing, can be most efficiently 
carried out on a computer. We may, for example, want 
to keep track of the way in which certain components 
are being used, how often a certain bearing has to be 
packed, or to be informed when the number of packings 
in some specified time period exceeds a given level 
Or again, maybe we want to know if the number of 
simultaneous failures of two components exceeds a 
specified level. A computer easily keeps account of 
such information. As a further example of this type of 
application the up-dating and examination of inspec- 
tion or field records may be quoted. Again, we gain 
speed and reliability 

The introduction of electronic computers into data 
processing does away with much _ time-consuming 
drudgery and allows one time to reflect about the real 
problems. We have time to ask such questions as 
“What use should be made of these data?” Since an 
analysis which might have taken months can now be 
done within a few hours, or even minutes, a person 
who suggests that a certain set ol data be collected may) 


be expected stil] to be around alte! the analysis has 


been done. This makes for more responsible planning 


Another application is on the verification of data. It 
is pointless to perform an analysis with faulty data, yet 
faulty data are surprisingly common. If the amount of 
data collected for a given problem is at all extensive, it 
becomes almost impossible to check it by direct verifica- 
tion Compute: techniques for checking are in thei 
infancy but computers clearly have much to offer in 
the solution of this problem which continues to receive 
study 

For certain problems, such as those where the data 
should come into the computer in a monotone fashion 
it is easy to use the machine to check for gross errors 
For instance, in the analysis of length of life of a given 
manufactured product the number of items still in use 
should decrease with time and we can easily have the 
computer test the data to see that the number of items 
still functioning at any time is not greater than reported 
previously. Again, if we are analyzing failure rates, we 
can test the data to ensure that the numbe1 failures 
recorded does not exceed the total numbe1 ms in 
use during that period. While the tests mentioned still 
allow errors to be present in the data, they represent a 
step in the ght direction and are exceedingly easy to 

out 1 available machines. Another interesting 
suggestion is to put the data into the machine and us« 
the compute! make a series ol quality control test 
before accepting them. Machine programs are just be- 
ginning to appear f the preparation of various fre- 
quency breakdowns and the calculation of elementary 
summary statistics. For example, an IBM 704 progran 


to perforn complete and simultaneous frequency 


breakdown l 1 indices has been undertaken and 


should he avail: » in the near future 


Technical Computations 


machine programs are now available In 
some cases the application of existing ideas has had to 
wait until the development of computers of sufficiently 
high spe other problems have for some time been 


treated on! lium and small size machines 
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There are numerous curve-fitting routines which use 
the method of least squares to fit the data to the hypo- 
thetical model assumed to be represented by a particu- 
lar type of function.'"!)* Examples of such programs 
are those which fit all polynomials up to some specified 
degree, allowing the deviations of the data from the 
model to be arbitrarily weighted 

An aspect of curve-fitting which is usually not ade- 
quately treated is the analysis of residuals. This has 
been neglected in the past partly because the calcula- 
tion of residuals was too time-consuming. Analysis of 
residuals may be used, not only to indicate in what way 
the model is inadequate, but also to help locate errors 
in the data. In both these applications high-speed com 
puting equipment clearly plays an important part 

For moderate sized linear regression problems involv- 
ing, say, eight independent variables with several hun 
dred observations, a medium sized computer can obtain 
estimates of the parameters for a specific linear regres- 
sion model and their variance-covariance matrix''*) in 
a matter of minutes, while a large computer requires 
only a few seconds. As an essential part of one pro- 
gram''*) one obtains not only residuals but also a fre 
quency distribution of the residuals and its extreme 
values. Even if the problem involves fifty variables and 
several thousand observations, one can obtain answers 
from a large machine in less than nine minutes. It is 
clear, therefore, that even the largest linear regression 
problems can be handled with ease with modern ma 
chine techniques 

When the data are orthogonal, a tremendous simplifi 
Although, for 


larger problems, it would be uneconomic to ignore the 


cation in the calculations is possible 


simplification resulting from orthogonality in ome 
cases where the number of variables is small it may 
not be worth while to have a special program to deal 
with the orthogonal case Fon example, a_ factorial 
experiment involving ten factors at three levels lead 
to a matrix of independent variables of order one 
thousand. In examples of this sort it is clearly worth 
while to take account of the special nature of the matrix 

On the other hand, in some response surface problem 
where there will usually not be more than six variables 
and not more than fifty to a hundred observatior the 
increase in Sp ed and the aving in memory Space 
resulting from taking account of orthogonality is of 
vith the convenience of 


Similarly, although any 


minor importance compared 
having a general program 
analysis of variance procedure may be looked upon a 
a special case of regression analysis, a computer ap 
pre ach from this direction is not necessarily best.("'! 
When the data have come, for exan pli from produc 

tion records and are not orthogonal, the problem of find 
ing the variables which account for the majority of the 
ariation is of importance. To aid in the search for the 
computer programs have 


best “explaining variables 


been devised which perform the linear regressions in all 
possible orde The computer calculate the 
quares which could be accounted for by r 
USINL ii Val able in all po: ible 
three at i n 
When the experimental conditions which are to be 
in are planned in advance vith the object of elucidat 
ing important teatures ol the relationship between the 
response and the variable ve enter the area ol 
ponse surlace m¢ thodology The con putations arising 
from the problems using this technique are just begin 
ning to receive attention and electronic computers have 


an important role here. A computer program is de 
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ncrent 

ars there 
reased interest in simulation techniques, en 
ling, and Monte Carlo Methods. In these 
nethods, given some specific model, the computer per 
forms what corresponds to an experiment and uses the 
esults in the subsequent analysis in much the same way 
that experiments are used in science. As might be 
expected, in view of the close analogy with experi 
mentation, many of the principles of experimental de 
sign must be taken over in order to ensure efficient 
computation. The techniques are not new but are very 
time consuming and were largely impracticable until 
the very high speed of computation obtained with 
modern methods became available. Of course simulation 
techniques are sometimes abused, since they are re 
sorted to when a more penetrating analysis of the 
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Figure |—Geometrical Presentation of the Problem 
in preparing the manuscript. The encouragement re- 
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Appendix 


Consider a system S containing N components which 
are classified into k sets s, S», , S,, where the i'" set, 


k 
> n, N. It is desired to 


s, has n; components and 
i 1 

inspect L components. Furthermore, it is desired to 

select a random sample for inspection such that within 

each set any component has the same chance of being 

chosen and the sample will contain Lp; components, 


either on the average (plan 1) or exactly (plan 2) 
t 
oa 


from the i'® set where p, QOand 2p, 1. For con- 


venience, and without any loss in generality, it can be 
assumed that the items of S are numbered consecu- 
tively from 1 to N 

Given N, L, s;, s», , S and py, Pp», , Py, a sample 


can be specified as follows 


1. Select a “random number”, say r, between (0, 1) 
Note: satisfactory procedures and machine programs 
exist for the machine generation of pseudo-random 
numbers.” 

Given the random number r, test to see which 


sub-interval it belongs to, where the sub-intervals 
are (0 ! i), (py ! P) p.) 


> DP 


Having determined the appropriate sub-interval, say 
the it", transform r to an integer I(r) in the i set 


according to: 
I(r) (a, + br) + 1 


where ( ) denotes the largest integer in a br and 


1. To obtain Plan 1 repeat steps 1 through 3 L times 


*O. Taussky and J. Todd Generation and Testing of Pseudo 


Random Numbers,” Proc. Gainesville Monte Carlo Symposium, John 
Wiley & Sons, Inc., 1956, p. 15-27 
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5. To obtain Plan 2 repeat steps 1 through 3 until there 
are. exactly Lp, selected from each of the k sets 
Note: as soon as a set is filled, additional items are 
rejected. 


The justification for the above procedure can be 
derived directly from considering the geometrical repre- 
sentation of the problem. (See Fig. 1. For convenience 
assume that k 4.) 
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Computer Program References 


(Programs available through Applied Programming Publications, 1BM 
New York 22) 


(P1) IBM 650 (6.0.006) Polynomials through fourth 
degree. 


(6.0.009) Polynomials up to degree 


33. (weight can be em- 


ployed) 


(6.0.010) Polynomials through de- 
gree 15 (weighting by in- 
verse first or second powe1 
of dependent variable, o1 
by arbitrary constant fac 
tors) 


IBM (CL,LSQ1) 


Tchebycheyv polynomial 
through order 7 


(NA,0197),  (LA,S872), (SC,CUF1) 
and (SC,LSWC) and 
(GM,LSQ1) Very gen 


eral polynomial routine 


IBM (6.0.001) Multiple linear regression 


IBM (CL,LSQ2). (NY,MR1) 


car regression 


Multipl lit 


IBM (NY,MR2) Multiple linear regression 


with residual analysis 


IBM (3.1.018) 


Sum and sum of squares 


IBM (6.0.004) 


Analysis of variance 


IBM (CLSSMD1), (CL,SSMD2), (CL,SMD3) 
and (GM,SMT1)—Diffe: 


encing and smoothing data 


IBM 704 (NY,MA1) 


Moving averages 


IBM 650 (6.0.005) Correlation and spectral 


analysis 


IBM 704 (NY,CP1) (NY,CP2)—Correlation 


and spectral analysis 


(P9) IBM 704 (CL,PLT1), (MU,SCP8), (NA,0111) 
and (WH,WH20) Plot 


ting 





scribed in one of the references‘"')* which calculates a 
fitted second degree equation in the k variables for any 
selection of experimental points, whether corresponding 
to a special design or not. The data corresponding to 
each separate trial are associated with a single card on 
which are punched the levels of the variables and the 
values of the responses observed in this particular trial. 
This makes it possible to make use of analyses omitting 
certain experiments or weighting certain experiments 
more heavily than others. Weighting can be done very 
simply by introducing the data from the more heavily 
weighted experiments more than once with replicate 
cards. 

Of very great importance in understanding the nature 
of the fitted surface is the method of canonical analysis 
which is part of the problem of selecting coordinate 
scales and transformations. Computers can perform such 
transformations with ease. Considerable development 
of this phase can be expected. Some of the problems of 
multifactor least squares have already been programmed 
and routines are available to determine linear dis- 
criminants and perform factor analysis. 

In many statistical problems it is necessary to use 
difference formulas. For a given set of data a machine 
can obtain very easily differences of arbitrary order, 
divided differences, and the like. Differencing is of 
great value for checking entries in a table as well as 
supplying basic quantities needed in numerical differ- 
entiation, integration, etc. A number of programs for 
smoothing the data are also available'’®) using poly- 
nomial approximations covering various ranges. 

Another area which is proving to be of great impor- 
tance is that of time series analysis. Programs exist and 
are in use''?) for finding moving averages and also for 
determining normalized serial correlations for various 
lead-or-lag intervals, resulting in estimates of noise 
spectra.'"*) Important problems whose solution in- 
volves to some extent response surface methodology, 
time series analysis, and servo mechanism theory arise 
in Evolutionary Operation and automatic optimisa- 
tion.("*.") These are beginning to be studied and pro- 
vide a fruitful field for the use of highspeed computers 

It is said that a picture can express a thousand words, 
and a valuable but perhaps not widely known use of 
computers is in the preparation of graphs, diagrams, 
and plots of data.‘ 


Simulation Research 


Experimentation is usually thought of as the natural 
tool of chemists, physicists and the like. However, it is 
coming to be realized more and more that close analogy 
between efficient numerical methods and efficient ex- 
perimentation exists, and in recent years there has 
been increased interest in simulation techniques, em- 
pirical sampling, and Monte Carlo Methods. In these 
methods, given some specific model, the computer per- 
forms what corresponds to an experiment and uses the 
results in the subsequent analysis in much the same way 
that experiments are used in science. As might be 
expected, in view of the close analogy with experi- 
mentation, many of the principles of experimental de- 
sign must be taken over in order to ensure efficient 
computation. The techniques are not new but are very 
time consuming and were largely impracticable until 
the very high speed of computation obtained with 
modern methods became available. Of course simulation 
techniques are sometimes abused, since they are re- 
sorted to when a more penetrating analysis of the 

*Refers to list of general references which appears at the end of 
the article 


12 


problem would be obtained from standard mathematical 
analysis. However, they have a very important role in 
providing answers to problems where mathematical 
analysis is difficult or impossible. 

In statistics, the use of these techniques has received 
further impetus with the availability of high-speed 
machines. The properties of most statistical procedures 
are only fully known in very limited circumstances, 
for example when the observations are normally dis- 
tributed, have the same variance, and are independent 
The use of empirical sampling methods makes it pos- 
sible to study the behavior of the distributions of 
estimators, the power of tests, and the nature of loss and 
cost functions in any given conditions whatever. To 
quote a specific example, the late Professor Wald pro- 
vided approximations for the average sample sizes and 
power functions of sequential tests. The author has 
recently studied a particular class of sequential tests 
and found considerable differences from what would 
have been expected by using Wald’s approximations for 
the average sample sizes and power functions. 

As a further example we may mention problems of 
“goodness of fit”. The widely used Chi-square provides 
an overall “portmanteau” test in this situation. In spe- 
cific circumstances when the type of alternative hypo- 
thesis which is to be guarded against is approximately 
known, tests having much better properties for this 
particular class of alternative can be devised. They 
have, however, so far received little attention because 
of difficulties associated with determining their distribu- 
tions. Empirical sampling methods are making it pos- 
sible for these new tests to receive the attention they 
deserve 

As a final example, consider the problem of relating 
y to x when the basic model is assumed to be linear. 
The problem has a simple solution if the assumption is 
made that all the errors are in y. When both variables 
are subject to error, however, the situation is very com- 
plex and simulation by a computer could be expected 
to be very fruitful. 

Many complex problems arise in quality control which 
may be solved by the use of simulation techniques 
Examples occur in machine maintenance. Using past 
histories of machine failures, manpower difficulties, and 
plant repair capacities, one may, by developing models 
and performing simulations, achieve considerable in- 
sight into how this mechanism behaves under various 
combinations of equipment, manpower, and repair facil- 
ities. In examples of this sort, again, it is important to 
remember that to ensure efficiency in convergence the 
computer “experiment” must be properly designed 


Conclusion 


In the history of civilization, the introduction of such 
concepts as Arabic numerals and the associated methods 
of calculation has been the start of great advarces, since 
it has liberated the intellect and allowed it to be used 
on new problems. The coming of electronic computers 
is an event of this order of importance. We can, for the 
first time, look forward to solving problems unimpeded 
by the very serious restriction that the volume and 
complexity of calculation is overwhelming 
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Appendix 


Consider a system S containing N components which 
are classified into k sets s;, S», , S;, Where the i' set, 


b 
yn N. It is desired to 


i l 
inspect L components. Furthermore, it is desired to 


s, has n; components and 


select a random sample for inspection such that within 
each set any component has the same chance of being 
chosen and the sample will contain Lp, components 
either on the average (plan 1) or exactly (plan 2) 
“ QOand Zp, 1. For con- 


1 
venience, and without any loss in generality, it can be 


from the i'® set where p, 


assumed that the items of S are numbered consecu- 
tively from 1 to N 
Given N, L, s;. Ss, , S, and py, ps, , Py, a sample 


an be specified as follows 


1. Select a “random number”, say r, between (0, 1) 
Note: satisfactory procedures and machine programs 
exist for the machine generation of pseudo-random 


number s. 


Given the random number r, test to see which 
sub-interval it belongs to, where the sub-intervals 
are (0 ! Pi), (py ! D, + Pp»), 


=p 
Having determined the appropriate sub-interval, say 


the it. transform r to an integer I(r) in the i" set 
according to: 

I(r) (a; + br) 
br and 


where ( ) denotes the largest integer in a 


1. To obtain Plan 1 repeat steps 1 through 3 L times 


*O. Taussky and J. Todd Generation and Testing of Pseudo 
Random Numbers,” Proc. Gainesville Monte Carlo Symposium John 
Wiley & Sons, Inc., 1956, p. 15-27 
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5. To obtain Plan 2 repeat steps 1 through 3 until there 
are exactly Lp, selected from each of the k sets 
Note: as soon as a set is filled, additional items are 
rejected. 


The justification for the above procedure can be 
derived directly from considering the geometrical repre 
sentation of the problem. (See Fig. 1. For convenience 
assume that k 1.) 
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TABLE |—Results of Experiment 


Carbon Content 
Tempering Temperature 
Method of Cooling 


the sub-script 0 and the other by a subscript 1. For 
example the two tempering temperatures involved were 
400° F. and 600° F. These are represented by the sym- 
bols B, and B,. respectively. Statisticians refer to the 
different experimental conditions of a factor by the 
term level. Thus each of the factors in this experiment 
has two levels, and the experiment is termed a 2 
factorial experiment. Often we refer to the level with 
the 0 sub-script as a “low-level” and the level with the 
1 sub-script as the “high-level” of a factor. Table | 
contains the experimental results for the eight possible 
factorial combinations 

These results* (coded for easy presentation) repre- 
sent the strengths of eight steel specimens after a given 
period of stress 

Now in designating each of the eight factorial combi- 
nations, it will be convenient to use the notation of 
Table II. Note that the notation is such that if the level 
of a particular factor is at the low level, the letter is 
missing; if at the high level, the letter appears. The 
combination where all three factors are at the low level 
is simply designated by the number (1) 

Figures 1 and 2 graph the results of the experimental 
results where Fig. 1 refers to the four measurements 
made at the C, condition and Fig. 2 refers to the foun 
measurements made at the C, condition. In each of 
these graphs, strength is plotted against the carbon 
content. The lines join points which have the same 
level of tempering temperature. Thus, the line joining 
(1) and a in Fig. 1, connects two points having condi- 
tion B,. Similar interpretations hold for the other lines 

Now suppose we wished to evaluate the change of 
strength resulting from considering the two different 
carbon contents. Since the carbon factor is represented 
by A, we measure the effects of a change in strength 
with respect to a change in carbon content by the slopes 
of the four lines shown in Fig. 1 and 2. If the slopes 
are near zero, then we are justified in stating that the 
effect of a change in carbon content on strength is small 
over the range of the experimental conditions encoun- 
tered here. It is an easy matter to calculate the slopes 
for each of the four lines. If we regard the difference 
in carbon content as a unit difference, then the slop: 
is equal to the difference of the two points joined by 
each line. For example, for condition B, Cy, the slope is 


a—({(1) 167—169 2 


TABLE Il—Notation for Factorial Combinations 


Combination Designation 


B 7 (1) 
B 
B 
B 
B 
B 
B 
B 


td a 
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We have four such slopes 
a—(1) 167—169 
ab 135—145 
ac—c 165—173 


abe—be 134—14 


Average 7.25 


Each of these slopes represents the change in strength 
with a change in carbon content, holding the othe: 
factors fixed. Now if one wanted the average change 
due to carbon content over the range of conditions of 
this experiment, one would simply take the average of 
the four slopes. which is —7.25. Similar calculations 
can be made for the remaining two factors. These 
results are summarized in Table III. Statisticians usually 
refer to average slopes iS ridin effects 

An outstanding advantage of factorial experiments 1s 
that the precision with which each main effect is meas 
ured is as good as if the experiment were devoted to 
measuring only that effect. Thus, the present factorial 
measures each of the main effects as precisely as would 
four-fold repeated runs, in which only one factor was 
varied 

From Table III it is easy to see that, in general 
factor B (tempering temperature) produced the most 
change in strength. Factor C produced almost a trivial 
change in strength. Now suppose we wished to evaluate 
the inter-dependence of the effects of factor A and 
factor B. Does the effect of carbon content on strength 
depend upon the tempering temperature? One way of 
answering this question is, for fixed C, to compare the 
two slopes for factor A at condition B, with the slope 


TABLE I!i—Average Slopes 


Factor Formula Value 


for factor A at condition B,. In other words, looking 
at Fig. 1, which represents the four measurements 
made at condition C,, we would like to ascertain 
whether the two lines are parallel. If they are parallel] 
this will indicate that the change due to factor A is 
independent of factor B and we may say that factor A 
does not interact with factor B. A similar comparison 
can be made for Fig. 2 which represents the four meas- 


urements made with C 


The two slopes on 
slope 


lope 


Strength 





Ag 


Figur Measurements 





For Fig. 2, the two slopes are 
slope at B,: abc—be 

slope at By: a 
difference 


If the lines are parallel, we expect the differences to be 
near zero. Again, as with the average slopes, we may 
take the average of these two differences to represent 
the average dependence of the effect of factor A on the 
levels of factor B. This average is —4.5. Similar calcu- 
lations can be made for the two-factor interactions AC 
and BC. These are shown in Table IV. When these 
average differences are divided by two, statisticians 
term the result a two-factor interaction 

The largest interaction appears to be that between the 
A and B.* It is worth pointing out that in cases 
not parallel, it may sometimes be 


factors / 
where the slopes are 
possible to achieve parallelism by an appropriate change 
of seale for the measured quantity. For example, in the 
ideal gas law, py=RT, the volume-pressure curves are 
not parallel for different temperatures. However, by 
converting to logarithmic scales we achieve parallelism 
in the volume-pressure curves at various temperatures 

Note that the formula in Tables III and IV are made 
up of linear functions of the observations, divided in 
one case by four, and in the other case by two. For pur- 
poses of comparison, we can dispense with these divi- 
sors. Table V brings together all the appropriate for- 
mulas without divisors 

The quantities associated with the single letters A, B, 
and C are multiples of the main effects (or average 


TABLE 1V—Average Differences Between Slopes 


Inter 
action Formula Value 


AB ‘ i (1)] { (abe—be) (ac—c)]} 45 
* 


AC i i (1)] | (abe—be) (ab—b) | 5 


BC ) (1)1) | (abe—ac) (ab-—a)] 5 


slopes). These measure the trends produced by the var- 
ious factors. The quantities associated with pairs of let- 
ters are multiples of the two-factor interactions (or the 
average differences in slope). These measure the de- 
pendence of the effects of pairs of factors on each other 
By generalization, one can define a three-factor inter- 
action which is presented (without the divisor) in Table 
V. Also, if more factors were involved, we could define 
four-factor, five-factor, and other higher-order inter- 
action terms. In this article we confine our attention to 
main effects and two-factor interactions because the 
higher order interactions do not appear to arise often 
in applications 

Now suppose we were in the situation of wanting to 
select half of the eight combinations for experimenta- 
tion. For this purpose, let the four measurements se- 
lected for the half-fraction be those having a minus (—) 
coefficient in the ABC interaction. These are 


(1), ab, ac, b 


If we were to run this half-replicate experiment, in 
addition to a less in precision arising from taking a 
smaller number of measurements, another penalty in- 


*If this same experiment were run again and the same calculations 
were made, we would expect somewhat different numerical results 
from those presented in Tables III and IV. Such different results are 
due to the random errors inherent in the experiment. Therefore in 
order to decide objectively whether certain apparent effects among 
the factors are real, one would have to compare the numerical re- 
sults with a measure of random errors. There are many statistical 
techniques for carrying out such comparisons. These are somewhat 
beyond the scope of this paper. Cf. Cochran and Cox Daniel,“ 
Davie * Kempthorne 
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volved would be that the estimates of the main effects 
and interactions would be entangled or “aliased” with 
one another. For example, referring to Table V, we can 
subtract the formula for the interaction BC from that 
for the main effect A. This gives an estimate for A-BC 
which only involves the four measurements used in the 
half-replicate. This formula appears in the bottom half 
of Table V. We say that the main effect A and the two- 
factor interaction BC are aliases of each other. There is 
no way of separating the two using these four measure- 
ments. However, if from a priori reasons, we could con- 
sider the BC interaction to be zero or negligible, then 
we could interpret A-BC as reflecting principally the 
main effect A. Similar quantities can be calculated for 
B-AC and C-AB which appear in the lower part of 
Table V. 

Previously we pointed out that the measurements se- 
lected for the half-replicate were those which appeared 
with minus (—) coefficients in the ABC interaction. We 
usually indicate this by I ABC. This quantity is 
called the fundamental identity. It can be used for se- 
lecting the fractional replicate and also for determining 
the aliases of all main effects and interactions. The fac- 
torial combinations were simply those combinations 
having an even number of letters in common with the 
fundamental identity, i.e., (1), ab, ac, be. 

In order to determine the aliases of any factor, we 
multiply both sides of the fundamental identity by that 
factor. For example, for the main effect A we have 


A-lI A*BC 
and using the convention 
A-l A, A? l 


we have A BC and state that A is aliased with BC 
This discussion of aliases points up the dangers in- 
herent in a small scale experiment. If two-factor inter- 


TABLE V—Main Effects and Interactions 
a b ab c ac be abe Value 
7 


i 


actions exist, it is desirable to have enough factorial 
combinations to permit the separate estimation of the 
main effects and the two-factor interaction effects. Or 
if three-factor interactions exist, still more factorial 
combinations are needed. 

These principles represent the basic aspects of frac- 
tional factorial experimentation. For any particular 
fraction, there will be many different fractional designs. 
The National Bureau of Standards designs have been 
constructed on the premise that the most important in- 
formation needed is that associated with main effects: 
the second most important information is that on two- 
factor interactions. The NBS designs were made up so 
that no main effects are aliased with each other nor with 
two-factor interactions. If a two-factor interaction is 
aliased only with three-factor or higher-order inter- 
actions, the interaction is called a measurable two-factor 
interaction. It was attempted to construct the designs to 
attain the maximum number of measurable two-factor 


interactions 
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Table VI gives the information needed for carrying 
ovt a % fraction of an experiment involving eight fac- 
tors such that each factor is at two levels. The full fac- 
torial requires 2° = 256 different combinations. The %- 
fractional design needs only 32 measurements. The 32 
selected measurements are given in eight columns 

The fundamental identity for this plan is associated 
with the letter I as before 
lg replicate, 2° 8 terms (including I) appear in the 
fundamental identity. Thus, every mein effect and 
teraction will be aliased with seven other interactions 
Of the 28 possible two-factor interactions, exactly 13 are 
measurable. The interpretation of the remaining 15 two- 
factor interactions is not clear cut as these contain ali- 


However, because this is a 


ases which have two-factor interactions 

Often the measurements or the experimental material 
may come in homogeneous groups. These homogeneous 
groups of measurements are called blocks. For exam- 
ple, quite often only a limited number of measurements 
can be made in one day. In this case, the measurements 
made on a single day would represent a block of meas- 
urements. Then if measurements made on a single day 
show better agreement with each other than measure- 
ments from different days, we would like to take this 
into account in our experimental plan so as to balance 
the day-to-day variation. These fractional plans have 
been constructed so as to take this situation into ac- 
count. The eight columns in this '% replicate show how 
one would assign the measurements to the days. The 
particular measurable two-facter interactions available, 
if blocking is used, are listed alongside the heading 
Blocks only. Here we still have 13 measurable two- 
factor interactions. On the other hand, even if we take 
into account differences between blocks, the order with- 
in a block might also be important. This would be the 
case if the measuring equipment were subject to a drift 
during the day. If the pattern of the drift were the same 
from day to day, the effects of the drift could be elimi- 
nated by making the measurements in the order indi- 
cated within the blocks 
many of the layouts 


This has been provided for in 


Now we would like to say a few words about sequen- 
tial experimentation. In some situations we might run 
our experiments in parts so that at the end of any part 
: the experiment we can go back and easily analyze 

1e data. For example, we might run a 2° experiment 
in sets of 32 measurements. That is, we can run a 
fraction, analyze it; if conditions warrant, run anothe: 
I 1 


s fraction to give a % replicate, et Another possi- 


TABLE Vi—'¢ rep'‘ication of 8 factors in 3 blocks of 4 units each 


4.B.C.D,E.F.G,H 
ABEGH -- ACFG BCEFH ABCD —~CDEGH- BDFG ADEFH 
ck confounding: EGH,FG.EFH,BEH,BG,BEFGH,BF 
yw confounding: ABEF,ACE,.BCF 
randomized: The followin actor interacti are 
veasureable + AH,BE BH.CE.CH.DE.DHLEF EG.EH Fi H. 
ock miiy: The ollowing two-factor interactions are measurable 
AE AH.BE BH CECH DE DH,EF,.EG,EH,FH,GH 
3 and row The following two-factor interacti 


AE.AH,.BE.BH,CE,CH,DE,DH,EF,EG,FG.GH 


Blocks 
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bility is to add on, or drop, one or more factors after a 
fraction has been completed 

This catalogue is for experiments where all factors 
are at two levels. However, by an easy modification they 
can be used for experiments where all factors are at 
four levels, or in general, for experiments where the 
numbers of levels are all powers of two. Also, some- 
time later this year another catalogue of fractional de- 
signs for factors at three levels will be published by the 
National Bureau of Standards. It is hoped that the pub- 
lication of these catalogues of fractional designs will 
make the application of fractional experimentation more 
immediately accessible to the applied statistician and the 
working scientist 
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What's the 
Ni ry About 


Cleveland? 


your host city and 


‘y\HIs 18 THE story ABOUT CLEVELAND, 
when you attend the 


what it offers to you, its guests, 
ASQC May 25-27 
The Cleveland of today is a big, busy city—Ohio’s first and 
the nation’s seventh. It is nothing like the along Lake 
Erie and the Cuyahoga River that General Moses Cleveland 
surveyed in July, 1796. This spot now is a city of more than 
a million people, the capital of a great trade empire, and an 
industrial giant ranking with the greatest in the world 


convention here 


spot 


As a place to gather, Cleveland offers many attractions and 
points of interest. It is perhaps more noted as a cosmopolitan 
community than any similar metropolis its size because of its 
heterogeneous population. The city, whose metropolitan area 
stretches out from the Lake Erie shoreline like a fan, is par- 
ticularly known for its fine cultural institutions and civic 
spirit and in 1946 celebrated its sesquicentennial. Largely in- 
dustrial in character with emphasis on steel and parts manu- 
facturing, Cleveland is “the best location in the nation.” The 
term is a simple statement of a superlative fact—describing 
the industrial advantages of the Cleveland area's location in 
the market center of America. 

Cleveland’s central location assures @ good attendance for 
conventions and one which is easily acdéssible to a majority 
of delegatets Half of the population of the United States is 
within a §00«mile radius ond overnight rail time of the 
Convenient, fast, and modern transportation 
kinds are @Vailable ip and out of the ‘efty. r 


Cleveland's COmpaet layout.i¢ another onventi 
All ms ijoMhotels, the shopping district, ition points, 
amusements, Lake Erie, and the Fil eteorium apeal) 
within a 4@w minutes’ walking distance. Any point ss, 
city is easily accessible from the downtown area. 


« 


At the hub_of the city’s business , activities is the Public» 


Square, agmall cléaring of land which was 
Cc onnectiqn sae Coripany: in 1795 for $1.76 and ich 

now a modern business and transportation ognter valued a 
more thar $20,000,000, Te 1g over thé$quare is Cleve- 
land's fartiilier . i ower, with 
an observation a splendid 
view ol the the 
world, tl the 


Terminal§ 


ar gerns 


h j 
al esases 


3 h as this oom 4 
Pub 


buildings dot the attracted the at- 
for example, is one of 
attempted. This plan 


a spacious seventeen- 


and have 
Mall, 
ambitious undertakings ever 
of grouping public buildings around 
acre downtown garden spot represents an investment of more 
than $40,000,000. The Mall, which overlooks Lake Erie 
heart of the is made up of 
seven great buildings. America’s best equipped convention 
plant—the $10,000,000 Public Auditorium; the Federal Build- 


( ‘le veland scene 


tention of the whole nation. The 


the most 


and 


extends into the business district, 


% 
aed 


the Board of Education Building; City 
and the lakefront Mu- 
included in the Mall 


ing; the Public Library; 
Hall; Cuyahoga County Court House; 
nicipal Stadium, seating 83,000, are 
Development. 

Famed throughout the country for its unique facilities and 
capacity, the auditorium has housed many of the largest 
meetings and expositions that are annually held in the United 
States. It is considered to be America’s finest and most serv- 
iceable municipal auditorium, and it is here where the ASQC 
13th Annual Convention and National All-Industry Quality 
Control & Production Exposition will be held. 

The Hall has three theaters, ten halls seating 75 to 500 each, 
and many committee rooms and offices which make it ideal 
for an all-around convention operation. The main auditorium 
seats 12,500; the Music Hall seats 3,000 and can be thrown 
together with the main hall so that 16,000 can watch the 
action on the 5,000 square foot stage 

Cleveland also ranks among the nation’s outstanding cul- 
tural and educational centers. Western Reserve University. 
comprising various colleges, is one of Ohio’s oldest and best 
collegiate institutions. Case Institute of Technology adjoin- 
ing the campus of Western Reserve, is among the country’s 
top engineering schools. The two institutions occupy high 
ground overlooking beautiful Wade Park. Other Cleveland 
collegiate ons are John Carroll University-and Fenn. 


Gm the city 
y um of; A: 


cultural | treasures are the Cleveland 
and Severance Hall, both located in 
‘Wade Park on Cleveland's east 

of the most beatitiful museum 

rough its cooperation with the 
become “af essential factor in 


) home of the CleVeland Sym- 
done much to carry the story of 
d cultural progréss to the rest o! 
S in Cleveland include 
fy, the Western Reserve His- 
i, Dunham Tavern, thé’Public Library, 
Brookside Zoo, Nel Usiversity of 
Hopkins Airport. ‘a 
In addition to visits to C leveland's 
there is a g 
ures in store 


noted landmarks, 
inffient pleas- 


lovers get their 
“ui switming sake Erie, 
horse facing, boating 
and numerous summer resorts 

Cleveland’s show houses present the cream of the nation’s 
theatrical talent. In Playhouse Square, with its 12,000 seating 
capacity, theaters not only offer excellent but 

they also are attractions in themselves 


productions, 


With Cleveland in an especially fine mood to welcome its 
guests and with the city’s traditionally ind and friendly 
spirits as a convention host in the offering, visitors attending 
the ASQC convention are in for a memorable experience 
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13TH ANNUAL CONVENTION AND NATIONAL ALL-INDUSTRY 
QUALITY CONTROL & PRODUCTION EXPOSITION 

CLEVELAND PUBLIC AUDITORIUM 
MAY 25-27, 1959 


SCHEDULE OF EVENTS | 








General Registration, All Technical Sessions, Ex- 
hibits, and Scheduled Daily Luncheons will be held 
at Cleveland Public Auditorium, a five-minute walk 
from Hotel Sheraton-Cleveland, the headquarters’ 


hotel. 


GENERAL PROGRAM 


6:00-9:00 pm 


8:30 am 
am-9:00 pm 
am-12:15 pm 
pm 


pm 


pin-5:15 pm 


> pm 


pm 


am 
am-6:00 pm 
am-12:15 pm 
pm 


pm 


pm-5:15 pm 


pm 


Special nominal registration fee to help defray the 

registration area only 
+Optional extra cost item 
Buses for 
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Ladies’ 


SUNDAY—MAY 24 


Cleveland Section Open House: White- 
hall Room of Hotel Sheraton-Cleve- 
land. Special registration desk on 
mezzanine open from 4-9 pm today 
only 


MONDAY—-MAY 25 


Registration: Public Auditorium only 


Exposition hours: Public Auditorium 
Technical Sessions 
Luncheon 


*Plant Visits: Ford Motor 
Foundry; Sohio Research Lab 
minum Company of America 


Company 


Alu- 


Technical Sessions 


Annual Meeting, ASQC 
B, Public Auditorium 


+Social Evening: Ballroom of 
Sheraton-Cleveland 


Club Roon 


Hote 


TUESDAY—-MAY 26 
Public 


Public 


Registration Auditorium only 


Exposition hours Auditorium 
Technical Sessions 
Luncheon 


*Plant Visits: Lewis Research Labora 
tory of N.AS.AS.; Republic Steel 
Corporation 

Technical Sessions 

Annual Banquet: Ballroom 
Sheraton-Cleveland 


of“ Hotel 


Buses leave 


not included in 


8:30 am 


8:30 am-5:00 pm 


9:00 am-12:15 pm 


12:30 pm 


2:30 pm-4:00 pm 


Ladies’ Headquarters 


WEDNESDAY-—-MAY 27 


Registration: Public Auditorium only 


Exposition hours: Public Auditorium 
Technical Sessions 
Luncheon 


Technical Sessions 


LADIES’ PROGRAM 


Sheraton-Cleveland 


here only 


9:00 


12:30 pm 


9:00 pm 


9:30 
2:00 


pm 


6:30 pm 


expenses of this 


from Public Auditorium 


registration fee 


activity 


Program events leave from the Hotel Sheraton-Cleveland 


Whitehall Room, Mezzanine of Hotel 


Both advance and current registration 


MONDAY—MAY 25 


Hospitality Hour: Whitehall Room 
Feature: Oddities in Precious Gems 


H. W. Beattie & Sons. 


Luncheon and Style Show 
bee Company Lounge. 


tSocial Evening: Ballroom 
Sheraton-Cleveland 


The Hig- 


of Hotel 


TUESDAY—-MAY 26 


Whitehall Room 
Your Life—Mrs 
Bell Telephone 


Hospitality Hour 

Feature: Color in 
Nora Hollett, Ohio 
Company 


Visit to American Greetings Corpora- 
tion Plant 


Cleveland Art Museum—May Show- 


ing 
of Hotel 


tAnnual Banquet: Ballroom 


Sheraton-Cleveland 
WEDNESDAY—MAY 27 


Hour 


Hough 


Whitehall 
Bakeries 


Hospitality Room 


Visit to Catering 
Plant 


Visit to Stouffer’s Frozen Foods Plant 


Tickets available in general 





THE OWLY 
MOVING 
PART 
FLOATS 


ON AIP 


®) 
Precisionaire: the gage that always works. 





gage is the most accurate, most dependable 


most widely accepted air gage money can buy. Heres proot 


There are more Precisionaires in use than all other air gages combined 


OF the nation’s 500 largest companies, every one engaged in precision 


manufacturing uses Shethield Only Shetheld offers these advantages: 


Amplification and linearity are built into 
the glass float tube permanently— 
immune to “hidden drift’ and misad 
justment. Amplification is entirely 
pneumatic, linear over the full 8” scale, 
even for dimensions smaller than .185”. 
Scale is the longest available anywhere. 
A Precisionaire is ready to go without 
warm-up. 


Only Sheffieid lets you select the ampli 
fication you need from 50:1 through 
100,000:1 or greater. When your require- 
ments change, you convert to another 
standard amplification in 2 minutes 
with an inexpensive kit. A Precisionaire 
stays new. 


The only moving part—the float—is 
suspended in a column of filtered air. 
This illustrates the design simplicity, 
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inherent proof that a Precisionaire never 
wears out. You can depend on accurate, 
repeatable dimensional readings day- 
after-day, year-after-year no matter how 
often your requirements change. 


Only from Sheffield can you select the 
exact size sem «g element you need 
from the broadest inventoried line avail 
able. Your complete Sheffield gaging 
system carries a single nameplate guar- 
antee and is backed by a coast-to-coast 
network of gaging centers. 


Simple two-master setting is always re- 
liable and is the only proven way to 
compensate for every operating vari 
able. Tolerance display is as great as 
desired. Bold, clear markings read di 
rectly in fractions of an inch, without 
parallax. Gage response is virtually in 
stantaneous even when the part is 
remotely located. You check multiple 


dimensions with one quick eye-sweep 
over compactly grouped columns. Com- 
puting circuits eliminate ‘‘figuring’’ on 
complex multiple checking. 


During 18 years of leadership, Sheffield 
has simplified, refined and polished air 
gage design for maximum accuracy and 
reliability. A reason you can depend on 
Sheffield recommendations is that Shef 
field makes every type of dimensional 
indicating gage — pneumatic, electronic, 
electric and optical-mechanical. Your 
needs alone form the basis of a 
proposal. 


Find out now about the dollar advan- 
tages of Sheffield air gaging systems. 
Contact your Sheffield gage engineer 
through your Yellow Pages, or write 
direct for Catalog No. AGS-1-59 

THE SHEFFIELD CORPORATION 
Dayton 1, Ohio, U.S.A CL 4-5377 


He SHEPEILELD cocvsorziion 


manufacture and 


of Bendix Aviation 


t for kind 








Practical Aids 


Rutgers University, 77 Hamilton Street 


Nomograph for Binomial and 


ERIC E. JOHNSON 


ELLIS R. OTT, Editor 


New Brunswick, 


Poisson 


Significance Tests 


Y-12 Plant, Union Carbide Nuclear Company, Oak Ridge, Tenn 


Simple tests of the significance of 
the difference between two sample 
means from normal populations are 
based on tables of the normal or the 
Student-t distribution. Analogous 
tests are frequently required in ana- 
lyzing observations from binomial or 
Poisson distributions, for example in 


. 


to a normal probability scale for a 
decision on the relevant hypothesis 
may be adequate in some cases.'! 

A more general method"? is pre- 
sented in Bennett and Franklin’s 
Statistical Analysis in Chemistry and 
the Chemical Industry. This method 
for making significance tests with 


ods of computation. A more rapid 
method was developed by designing 
a nomograph to evaluate the Vyz 
terms in these equations. It will be 
noted there are four of these terms 
in each of the following: 


Binomial 


attribute data does not depend so 
directly on the normality assump- 
tion and hence should be preferred 


making comparisons of fraction de- z : 
to—t, Vp (n,—X;) 


fectives or number of defects per 


1 of significance Vp (n.—x,+1) 


V (1—p) (x,+1) 


unit. The proble 
when making these tests. However 
evaluation of the t.-t, equations'-’ 
The practice of setting up a test for routine binomial and Poisson + V(QI 
significance tests is rather time con- 


testing with respect to these distri- 
butions will be considered 

P) Xz | 
statistic with the observed discrete 
where x, and x, are the number of 


suming using desk calculator meth- 
successes in samples of n, and no, 


variables, and referring the statistic 





‘ X) +X» 
° . p = 
Purdue University Offers Short Courses nytn,’ ' 


and x, N» p 


n, p 


A ten-day short course on the “Designs of Experiments” for statisticians, 
QC personnel, engineers, and others in industry who are concerned with 
planning and interpreting the results of industrial experiments will be offered 
for the first time at Purdue University this summer, June 9-19. Topics in- 
review of analysis of variance, principles of 2| \V An, 


t 


Poisson 


luded in the short course are \ An, 
experimental design, variance component analysis, radomized blocks and 
Latin squares, factorial experiments, split plot designs, confounding in fac- 
torial experiments, incomplete block designs, fractional replications, and 
Box-Wilson response surface techniques for optimality. Prof. Charles R 
Hicks, of the Purdue mathematics and statistical staff who is the course 
director, emphasizes that this advanced course is for persons who have had 
previous statistical training including work on tests of hypotheses, linear cor- 
relation, and at least an introduction to analysis of variance 

Concurrently with the above course, Professor Irving W. Burr will offer 
his advanced short course in QC which he has given at Purdue since 1947 
It is designed for those who have had the equivalent of one of the intensive ond x. n. 4 
courses in SQC given during and after the war, and who want to learn more = 
about the statistical approach to industrial and research problems. Topics to 


\x,+1 + Axe | 


where x, and x, are the observed 
total counts in n,; and n, 
tions, 


observa- 


In these expressions / is equivalent 
to u’ defined in the ASQC Standard 
Al1-1951. 


A simple nomograph for the equa- 


be included are: significance tests and confidence intervals, significance of 


differences, linear correlation and regression, single sampling for measure- 
ments, sequential sampling for measurements, multiple correlation, and 
analysis of variance 

Further information about these two courses may be obtained by writing tion type, V yz, consists of three par- 
to allel equidistant logarithmic scales. 
These scales can be constructed 
quickly on three axes drawn paral- 
lel on 3 cycle semi-logarithmic pa- 
per. The nomograph (see page 24) 
illustrates the construction of the 
appropriate scales for the evalua- 
tion of the t. For con- 


Prof. Charles R. Hicks (design of experiments course) 
Prof. Irving W. Burr (quality control course) 
Engineering Administration Building 
Purdue University 


Lafayette, Indiana 








t,; equation 





INDUSTRIAL QUALITY CONTROL 





THE PLA-CHEK WAY 


See How PLA-CHEK 
Cuts Inspections from 
Minutes to Seconds 


Notice the wrist light photos above. Just a turn of the 
Micrometer thimble and PLA-CHEK is set. Far fewer 
motions, far less time . . . and guaranteed accuracy to 
.00005" throughout this PLA-CHEK’S entire range. 
No gage blocks or reference surfaces to touch—body 
heat can't affect it. Setting time 10 seconds .. . in- 
spections in 1/5 the time of older methods. That speed 
and accuracy is being proved daily in thousands of 
installations throughout industry. 

re are many other time-saving and money-saving 
features of PLA-CHEK Gages. Let us tell you about 
them. Write for complete, detailed literature. 


COMPLETE RANGE OF SIZES 


PLA-CHEK Gages are available in a full range of sizes to 
meet every inspection or surface plate layout requirement 
Models are: The easily portable 6° and 12” sizes and the 18” 
size (shown above) are guaranteed accurate to .00005" 
throughout their entire range, and the 24", the 36° and the 
48" sizes are guaranteed accurate to .OOOL” in any 24” length 
or .0002" over their entire range. 
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PRECISION RISERS 

Built with the same precision as the 
gages themselves, PLA-CHEK Gage 
Risers may be used to extend the useful 
ness of every PLA-CHEK Gage trom the 
smaliest to the largest size. A 
6” height for 6”, 12”, 18” PL 

12” height for 24”, 36”, 48” models 


MICROMETER THIMBLE 
is graduated to .0001” and provides 
dimensions between 1” steps on rr sur 
ing bar. Measuring bar of the 18” model 
(as illustrated) and larger models, can 
be adjusted to enable the user to take 
readings up of down relative 'o a center 
line of other relerence line on the work 


GAGE COMPANY 


P.O. BOX 3806 DETROIT 5, MICHIGAN 


MARCH, 1959 





venience in computation, the left 
hand scales on the nomograph are 
used for evaluating the first two 
terms in the t.—t, equations, and the 
right hand scales are used for the 
last two terms in these equations. 
A choice’*) between the binomial 
and Poisson equations is often forced 
by the type of data. Values of x, /n, 
and x,/n, greater than 0.05 indicates 
that the binomial test is appropriate 
and values of x,/n, and x,/n, equal 
to or less than 0.05 indicates that the 
Poisson test should be used 

for the 
of the 


The following examples 


two tests illustrate the use 
nomograph 

Binomial (x,/n, and x,/n, > 0.05). 
Two laboratories performed 145 and 
109 analyses of a given type and 
made 11 and 21 reruns respectively 
of these analyses because of gross 


Binomial Vp (ny *,) 


Ie Velng-aotl) 


Poisson 


Vin 


1-A~ 1.0 





° 
nN 











[ Saas oes ve 


o.1 


errors. The values to be entered on 
the left hand scales are as follows: 
p 0.126, n,—x, 134 and 
Ny—X, +1 89. The square roots 
of the products read from the left 
hand scale on the central axis are 
then: 


Vp (n,—x,) 4.1 


Vp (n,—x.+1) 3.3 


The values to be aligned on the right 
hand scales are: 1—p = 0.874, x,+1 

12 and x, 21. Results for the 
last two terms in the t.—t, equation 
which are read from the right hand 


scale on the central axis are: 
Vv r,) = 32 


Pp) (x, 


v@ 4.2 


The t, 


P) X, 
t, value is then 2(4.1 
 — wer, 

Vil-p) (xy +0) 

Vir=9) xz 

yu,+t 











es 


Nomograph for Binomial and Poisson Significance Tests 


— 3.2 + 4.2) 3.6. Since this is 
greater than 2.77, the 5 percent level 
of significance, and just below the 1 
percent level of 3.64 (See Table 10.7, 
Ref. 2), these data indicate that at 
the 5 percent levei there is a signifi- 
cant difference in the proportion of 
reruns necessary in the two labora- 
tories. 

Poisson (x,/n, and x./n, 0.05). 
The number of rejects in a partic- 
ular month’s production of 1642 
items as determined by 100 percent 
inspection was 62 items. The follow- 
ing month’s rejects was 45 items in 
1703 items produced. To test wheth- 
er the difference in the proportion 
of rejects is significant, the use of 
the t.—t, Poisson equation is appro- 
priate. The values for the left hand 


scales are: / 0.032, n, i703 and 
N» 1642. Values for the square 
roots of the products read from the 
middle scale are: 


\ An, 
— 
\ an, 7.2 
The values for the right hand scales 


A 
are 1—A ~ 1.0, x,+1 45, and x, 
62. Results for the last two terms 
in the Poisson equation 
from the middle scale are: 


Va 


obtained 


6.7 


A) (x,+1) 


VC1—)) (x) 7.8 
t.—t; 
8) 
per- 


Combining these results, the 
value is 2(7.3 7.2 6.7 4 
2.4. Since this is below the 


7 
5 


cent level of significauce, 2.77, we 
accept the hypothesis of equal means 
of the proportion of rejects at the 5 
percent level. 

Since the constructicn of the nom- 
ograph consists of uniform loga- 
rithmic scales, the accuracy of the 
nomograph will be approximately 
the same as the accuracy of a slide 
rule of a length equal to one of the 
logarithmic scales. 


References 
(1) Dixon, W. J. and Massey, F. J., 


Introduction to Siatistical An- 
alysis, Second Edition, McGraw 
Hill Book Company, Inc., 1957, 
p. 232 

Bennett, C. A., and Franklin, 
N. L., Statistical Analysis in 
Chemistry and the Chemical In- 
dustry, John Wiley and Sons, 
Inc., 1954, p. 611-612 and Table 
10.7 (o columns) p. 653 

Hoel, P. G., Introduction to 
Mathematical Statistics, John 
Wiley and Sons, Inc., 1954, p. 70 
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PORTA-CHECK® 


A transistorized portable comparator 


-———-a———aahe § Masters of Measurement... 


“tenths” and “thousandths” scales. 


For more than half a century, Ames measuring 
instruments have been regarded as the finest made. 
Today the constantly growing line of Ames indica- 
tors, gauges, micrometers and comparators includes 
such amazingly accurate instruments as the new 
Ames “PORTA-CHECK”, an electronic comparator 
which gives accurate readings in millionths of an 
inch; and the new Model AG air gauge 

also accurate to millionths of an inch. Wherever 
precision is really important ... you'll find 
Ames “masters of measurement” on the job. 


MODEL AG AIR GAUGE 


For checking diameters, dimensions, 
a 


unin )BCAMES CO 


32 Ames Street, Waltham 54, Mass. 


Representatives in Principal Cities 


200 SERIES Pio 2 - 
MICROMETER on : 2 Canadian Office — B. C. Ames C., 45 Oriole Parkway, Toronto 


DIAL . 4 | MANUFACTURERS OF MICROMETER DIAL INDICATORS AND GAUGES 


INDICATOR 


One of four sizes. 
Made to AGD 


specifications. 





ANGLE CHECK® 
For precise checking of all types 
of angular parts. 


NO. 2 DIAL 
COMPARATOR 


For desk, bench or 
at-the-machine in- 
spection of small 
parts. 
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section briefs 


ALBUQUERQUE wm J 19 meeting was attends , The section devoted a program to QC engineering topics 

some 60 members an : the largest attendance of an‘ uring the last dinner meeting. A significant response t: 

meeting so far tl season W vatt Lewis’ exeellent speech was detected fron the 
J iH Hershey, reliability engineer for tell Telephone vudience 

Laboratories, gave a most interesting talk on ‘*‘ Predicting CHATTANOOGA \ plant visitation of Combustion 

reliability numbers While in Albuquerque, Mr. Hershe 


Engineer’s Chattanooga plant was on the agenda for 
Visited Sandia Corp 


January meeting. Members had an opportunity to study 


ALLENTOWN-BETHLEHEM We had a good turnout techniques in action in the manufacture of sewer pipes 
of members for the Jan. 14 meeting. We were fortunate to CHICAGO... The basic educational meetings, conducted tl 


two experi ned and interesting sy ikers from our own first 
whe 


and third Thursdays of each month, are well attend: 
presented their experiences and application of averaging over 100 The inspection training program, he 

‘ every Tuesday through May 19, is averaging * 5 
ud Gillette of Western Ele ¢ spoke about ‘‘An : pee rhe general meeting will be held Apr. 15 at the Furniture 
cation of BQU to eleetron tube manufacture He briefly (lub, 666 N,. Lake Shore Drive An interesting subjeet 
uitlined how a percent defes e chart saved his organization 


od to problems they cneountere bout 0 


in 


planned for 5 pm but the speaker is not definite as vet \t 


of mone 7:30, Dr. Raymond B. Wakefield, director of research for 


mn ave Os ent talk on **Contro Gerber Baby Foods, will present ‘‘ Application of QC in th 


K 
nf 
r processing industrs 


| ’ ‘ ‘ ‘ CINCINNATI At the Januar, ee i i verv interesting 
+ wall “a err , aj ‘ a ahs » ind entertaining dinner talk was giv: bev Wim Dawes 
BALTIMORE The Ja 0 eting feat 


Rosander f the Internal eve ‘ ‘ e who spoke 


of mak gy copper | row chemical 


intities > 
: ' WCPO radio personality, on his experiences he Broadwa 


theater, movies, radio, and T\ Follow Dowes’ talk 


big 
ertifieates were awarded to the graduates « the fall edu 
Sampling tu »a enptive aucienees cational series by Merv Bratt and Dick Races 


workings o s ageney of the Federal The seetion was represented at the Jan, 29 management 


respect to obtaining statistieal data from night seminar which was held at the Hotel Netherland 

submitted by individuals, partnerships, and cor Hilton 

Although the returns number in the millions, the The Sth annual all-day conference on QC, co-sponsored b 

es, sampled and ineorporated in the Cincinnati and Hamilton-Middletown sections, was held 

Jan. 31 at the Hotel Sinton. The speakers were outstanding 
the fifth of seven basie QC training id a new attendance record was set 

essiol vas presented h Mis Marie Delanev of the Social I'he } 


val spring educational series 
curity Adm it the Cineinnati Industrial Institute Building on Langdor 
BATTLE CREEK-KALAMAZOO Dr. W. D. Baten wil harm Road and are eonducted by Mr. Race and Mr. Flischel 
discuss ‘‘ Acceptance sampling by variables’’ at the Apr. 8 COLUMBUS . Due to flood conditix olumbus and 


meeting hic will be held at Michigan State Universit 


ad bw the deral government 


; as started (‘lasses are 
inistration 


central Ohio, the Jan. 21 meeting had to be eancelled 

Kast Lansing Miss Bonnie B. Small, QC consultant for th 
Phere we o st olled in the Mise co ‘ Kleetrie Co will be the speaker it the Apr. 15 

irrentl ! ng eon ‘ ‘ seetion ly 


’ Small’s subjeet will be ‘‘ Practical training 
and Deland Davi e cou instructors talk 


will include many types of visual aids 
BIRMINGHAM , 1 y meeting is held at ‘ tion techniques Her visit to Columbus has 
new Hot Sta fl senloos Wrvlilis G. Stanton , coincide with the completion of the manufacturing 
f industri pines ; University of Alabama, of Western Electrie in Columbus Iter talk will 
Qc.” fitting weleome for Western Electrie’s active par 
on to visit the Stockham n the aetivities of the seetion 
The plant visit will be CORNING-ELMIRA .. . The section wishes to 
if **QC applications at thanks to Harmon Bayer, QC consultant, for 
rvisor at Stockhan talk on ‘* Performing capability studies’’ on Jan 2 at the 
CHARLESTON MeElrath, University of Hotel Langwell. More than 50 people attended and enjoy 
Minnesota. entert ‘ "| l as informed ippreciatin i delicious buffet stvle roast beef dinner 
aucdiene ‘ : design experiments?’’ A « ar-eut answer. Final plans for the seetion’s educational program ha 
hight ippeal r, was heard and later transmitted to ‘‘non een announced, Two courses entitled ‘* Process capabilit 
belies Vv eN former skepties! Any program chairman lies in produetion and ‘* Reliability studies in life test 
st in SQC should eon iw’’ to be eonducted by Professors Henry “> ind John 
of rnell University will be offered toth eourses will 


rr OO OOOO OOOO OOOO OO OO OO OO OO OOOO Oe OO OOOO ee ee ee ee ee ee ee ee ee ee ee ee ee eer errr rere errr 


Harold F. Dodge Honored at 13th Midwest QC Conference 


Prof. Harold F. Dodge, long a leader in developing the 
science and art of SQC, was the recipient of special honors 
during the 13th Midwest QC Conference, which was held at 
Kansas City, Mo 

In the presence of some 275 conference participants assem- 
bled in the Grand Ballroom of the Muehlebach Hotel, confer- 
ence chairman Dr. Frank A. Barta presented Prof. Dod.e 
with a Citation in recognition of his outstanding contributions 
and dedicated service to the profession. (The photo shows 
Prof. Dodge on the left accepting the Citation from Dr. Barta.) 

Prof. Dodge, who recently retired from his position with 
the Bell Telephone Laboratories and who is now professor of 
applied and mathematical statistics at Rutgers University 
accepted the Citation and a rousing ovation from the audi- 
ence and then proceeded to reciprocate. In a two-hour dis- 
cussion of “Some aspects of acceptance sampling,” Prof. Dodge 
presented an outstanding exposition of sampling theory, con- 
cluding with an introduction to his yet-unpublished “Chain 
sampling plan CSP-3 
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J2-85-025-) 


ALL NEW...a complete indicator line 


Simplified Advance Design. Precision built for longer Always buy from your Lufkin distributor 
life. Full jewelled or plain bearings. Shock-cushion For complete information on Indicators, write 
models available. No die castings for any moving parts for Catalog No. 51. Lufkin Rule Company, 


Four Series. A.G.D. Groups 1, 2, 3, 4. Saginaw, Michigan 


Solid Brass Case. Metal dials have dull-white nonglare 
background with fine graduations that are easy to 


read. Both balanced or continuous dials. UE KUIN oar INDICATORS 


Easy Maintenance. Movement is inserted from top. TAPES + AU 
Pivots, gears, rack and pinion are stainless steel for 


8. PRECISE 


rust and wear resistance. 
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be held on Wednesday evenings at the Westinghouse Plant 
Horseheads, beginning Apr. 8 and continuing for six weeks 
The courses will be scheduled so that individuals may attend 
either or both 


DALLAS-FORT WORTH .. . Some extras were added to 
the regular monthly meeting on Jan. 15, First, it was a joint 
meeting with the North Texas section of ASA. Approxi 
mately 15 of their members attended. Second, Bryant Craig, 
president of Texas Electronic Products Corp, of Dallas, gave 
a very good demonstration and movie on the advantages and 
applications of ‘*Q-Trol.’’ 

Dr bE FF. Moore, Astrodyne, Ine., then brought a very 
interesting talk on ‘‘Some common sense usage of experi 
mental design and analysis.’’ Refreshments were served 


after a brief question and answer period, 


DELAWARE ... The April dinner meeting will be high 
lighted by the presence of Robert Shin, Western Electric Co 
Mr. Shin will address the group on ‘‘Can QC pay its own 
way?f’’ A good attendance is expected to hear him as many 
articles and talks have been presented on this subject and 
all members should be interested in hearing the views of one 
with such an outstanding QC background, 

Because of illness, Dr. R. W. Kennard was unable to speak 
it the January clinic session as scheduled, Dr. Wm. Thomp 
son, who is a member of the section, substituted for Dr. 
Kennard. His subject was ‘‘ What is statistical inference?’’ 
rhe section is most grateful to Dr. Thompson for offering 
his services on such short notice. 


EVANSVILLE-OWENSBORO = A very enjoyable eve 
ning was had by all at the January dinner meeting held at 
Gabe’s Restaurant. An extremely interesting program was 
presented by Robert E. Moe and Jack R. Somerville, both of 
the Owensboro Tube plant of the General Electric Co. The 
subject of the program was ‘‘Tube reliability in military 
electronics equipment,’’ 

Keith E. Ross, QC manager of Essex Wire Corp., will be 
the speaker at the Apr. 21 meeting to be held in Evansville. 
Mr. Ross wil! speak on ‘‘ The practical aspects of sampling.’’ 


GEORGIA—Atlanta Group ... On Jan. 19 at Georgia Tech 
Lawrence F. Jones, superintendent of QC, semiconductor 
department, Westinghouse Electric Corp., gave an instructive 
talk on ‘‘Investigating assignable causes.’’ 

A visit to the Lockheed Aircraft Corp. plant at Marietta 
is scheduled for Apr. 20 at 6:15. Dinner will be served in 
the plant cafeteria. Floyd Castle, Lockheed, will explain 


some problems in aircraft assembly 


GREATER DETROIT. 

role in ASQC activities, th 
this year aimed at putting its membership in the lime 
light For the first time in the history of the section an 
opportunity was given the entire membership to prepare 


(‘ontinuing in its usual dynamie 
section instituted a new program 


individual technical pap on a competitive basis. These 
papers are now being ; red by nationally prominent ASQC 
members, The winner will be afforded the opportunity to 
present his paper at the dinner meeting to be held Apr. 16. 

‘*Evolutionary operation—its method and application’’ was 
explained by T. L. Koehler when he addressed the Dow 
Quality Society on Jan. 13. Preceding Mr. Koehler’s address, 
the members of the Society met under the leadership of Paul 
Hass of the Saran Statistical Analysis Department to discuss 
‘*Normal Curve tables and their uses.’’ This event was 
jointly sponsored by the section and the Midland Engineer- 
ing Society. 

The success of the dinner dance held Jan. 31 assures the 
fact that this social affair will remain an annual event 


GREATER MUSKEGON ... Thirty-nine members and guests 
enjoyed an interesting presentation by Carl Hoover on the 
QC program at Perfect Circle, manufacturers of piston rings. 
Mr. Hoover presented some very interesting examples as to 
how properly planned QC experiments payed off. He stated 
that a great deal of money was being spent to obtain data 
but its value was not being gained due to lack of applying 
the technical rudiments of SQ¢ heir program was based 
on 4 M’s—machine, material, measurement, and man. The 
talk was preceded by a delicious filet mignon dinner. 

Jack Fortenbacher of the Centrifugal Foundry will discuss 
plant problems and the QC methods used for handling them 
at the Apr. 9 meeting to be held at the Spring Lake Country 
Club 


HAMILTON ... Charles A. Bicking of the Carborundum Co 
held the interest of the section with his presentation of 
‘*Experimental Design.’’ His important contributions were 
the practical applications of statistical methods to experi- 
mental work. This included information about correctly 
formulating the experiment, correct choice of method, the 
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® Exposing your quality problems 
© Emphasizing employee responsibility 
® Encouraging quality participation 


® Defining your quality goals 
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fa number of ibles by different methods, and 


iterpretation if result 


The section, in participation with the Cineinnati seetion 
sponsored the 8th annual all-dav conference at the Hotel 
Minton in Cineinnati on Jan ] The conference presented 
for niluste the techniques of SQ There were sessions 
for every fiek much interest was shown by the 
participants 
HARRISBURG i Frank | (irubbs, Ballistic Research 
Laboratory, Ab in (iround, Ma will present 

Preeimic mie ' “ . at the Apr dinner meeting 
otel in York The moderator 

J. Krause, York Div., Borg 


Warner Cory 
HARTFORD Warren ‘ureell, Raytheon Mfg. Co Mavor Boswell In the photo, left to right H. Melvin 
apok it the Januar pyaar on the seope of Qf In his Handerson, section vice president; Henry J. Jaco son, 
talk. he eovers e nine are in whieh QC assists in the speaker of the evening; Mr Waldner; Mayor soswell; 
problem of manufacturing products which will vield full Thomas E. Turner, Society Direetor; George Blackburn, 
ustomer satisfaction while at the same time minimizing section publicity and publie relations chairmar 


ost due to process variutions and production devices The 14th Midwest QC Conference will be held at French 


liseussion period which followed stressed the importance Lick during 1959. Our team is working on this conferenc: 


aison between design engineering and Qt and now has 21 top drawer speakers for all the technical 
Viee chairman Herb France, Jr. then employed Mr. Pur sessions. In addition, they are awaiting word from a very 
ell’s charts to determine the ‘ of interest of the distinguished, nationally known man for the program. 
sudience as an aid in preparing the program for the coming KANKAKEE-JOLIET ... L. R. Stickler, R. R. Donnelly 
eal Company, spoke on the ‘‘ Use of QC in the printing industry’ 


HUNTSVILLE Edward Balog S. Steel Corp., gave it a recent meeting 


in interesting and informat ef o ‘The nature of yt On Apr 7 Burr Stanton, General Eleetri« Co., will present 


it the January dinner meeting ‘* Selling QC to the factory.’’ The meeting will be at Tony's 
vill arrange to have a plant tour of one of the Restaurant, Joliet, at 7 pm. 
irea as the Mar 6 meeting. The time and KANSAS CITY : Some 40 couples enjoyed the winter 
place will be announced later social evening on Jan. 17. Held in the Johnson County Com 
On Apr. 16, Paul 8. Olmstead of the Bell Telephone Lab munity Center, the social featured juke-box dancing, games 
oratories will present SQ" in engineering research and singing, and fun-type activities. High spot of the evening 
development was a midnight spaghetti and meat-ball dinner superintended 
INDIANAPOLIS rhe Jan. 20 meeting was well attended by chief chef Bill Atwater. A great time was had by al 
Henry Jacobson gave a most interesting talk on ‘*QC as a attending and it’s even rumored that there was no deficit 
profession outhning the duties, responsibilities, and goals for a change! 
of QC personnel, Januar 0 was also proclaimed as **QC LIMA ... The Jan. 20 meeting was held at the Superior 
Le i Indianapolis by Mayor Charles H. Boswell. Section Tube Co, The speaker, J. C. Sorenson of Aeronica Mfg. Co 
W. Waldner received the proelamation from talked on the subject of ‘‘ Process control.’’ Over 50 mem 
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bers and guests were in attendance in spite of hazardous 
iey road conditions. One of the many interesting facets of 
Mr. Sorenson’s talk dealt with how men for key QC jobs 
are chosen and how their training is consolidated at each 
step in their career 

A chicken-in-the-basket dinner was served and the meeting 
was followed by a plant tour. Clair Zimmerman, Superior’s 
chief inspector, conducted the party through the plant where 
the group learned a great deal about the finest quality tubing 
used extensively in the eleetronies industry and for surgical 


purposes 


LOS ANGELES The section will hold a joint meeting 
with the San Bernardino section on Apr. 14. The subject 
of the meeting will be ‘‘ Reliability—its management.’’ 
MEMPHIS... The Jan. 15 meeting featured ASA film strips 
on ‘*Operation research.’’ These films were shown through 
the courtesy of the Buckeye Cellulose Corp, represented at 
the meeting by Glenn Olree 


METROPOLITAN ... The annual dinner-business meeting 
was held on Jan. 15 and officers were elected for the coming 
vear. Those elected were: chairman—Miss Mary Torrey, 
first vice chairman—William Frey, second vice chairman 
Al Sternberg, treasurer—Sid Lewis, and secretary Lawrene 
Dorsky. (. E. Fisher, Society President, outlined the ob 
jectives and goals of the Society. Simon Collier followed 
Mr. Fisher on the program. Mr. Collier emphasized the vital 
role played by ‘** People as it pertains to QC’’ apart from the 
statistical considerations 

On Apr. 15 the monthly meeting will be held at the Hotel 
Essex House in Newark at & pm. The subjeet will be ‘* Ac 
ceptance sampling plans—some observations’’ and the 
speaker will be one of the most qualified men in the country 

Harold F. Dodge of Rutgers University. The meeting will 
be preceded by another of the popular QC elinies at 7 pm 


MONTREAL The January meeting featured a most 
teresting demonstration of the use of probability paper in : 
QC department by Robert Cardno of the Canadian General 
Electric Co 

secause of the large number of applications for the basic 
SQC course held in the fall, the section has started a second 
series of lectures with a full enrollment. R. Vanee Ward is 
again giving the lectures 

The section looks forward to the Apr. 15 meeting when 

Ek. H. Robinson of Johnson and Johnson will present ‘‘Sta 
tistical techniques for adjusting production plans to sales 
trends,’’ 
MUNCIE Our January meeting was outstanding! D. G 
Browne moderated for a trio of our own section members 
KF. KE. Jolliffe, G. Rude, and P. J. Infante each diseussed a 
phase of QU in his own plant It was one of the most en 
jovable and enlightening meetings of the vear. 

Thursday night, Apr. 16, will mark our second plant tour 
of the season Deleo-Remy’s Anderson installation is the 
target. Dinner will be served at the plant prior to the tour 
Notice of time and transportation arrangements will be 
loeally published in ample time to allow all those interested 
to make convenient plans to join us 


NORTHEASTERN INDIANA .. Max Comerford and 
Harold Brunner, General Electrie Co., teamed up to present 
a good diseussion on ‘* Use of X and R charts.’’ The meeting 
was well attended 

Prior to the regular meeting, a one-hour training session 
feature was presented by Gene Warwiek. Mr. Warwick, 
General Electrie Co., presented ‘Statistical inference in 


classical and factorial designs 


OMAHA-LINCOLN The January meeting was held at 
Marchio’s in Omaha. Sam L. Grasso gave a talk on QC at 
InJand Automatic and a report on his activities as Society 
Director 


PARKERSBURG Our regular meeting was held on Jan 
") \ panel consisting of Robert Shattuck, L. B. Haskins. 
A. G. Custer, and P. R. Gibson discussed ‘‘ Management and 
QC.’’ Jim MeMasters acted as moderator for the livel 
liseussion. Several points of mutual interest were discussed 
Forty-eight members and guests representing nine companies 
in the area, attended the panel discussion 

Educational chairman Larry Parke reports that the basic 
and advanced QC courses taught by J. D. Bvan, W. A. Bower 
P. W. Huffman, and E. H. Ten Evek are progressing ver 


nicel 


PENSACOLA-MOBILE Twenty-six members and 11 


guests attended the Jas 1) meeting lL. K. Reitz, Eastman 


Kodak ¢ ’ e a most interesting and educational presen 
on on the fundamental application of Sq 


fot 
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E. J. Nucci 
Office-Dir. of Defense 


H. A. Voorhees 
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Bob Fabian 
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QUALITY CONTROL ENGINEER—ELECTRONICS 


To carry out assignments on work in progress on Atlas 
and SAGE systems. Vendor liaison experience desirable 
in the field of electronic components—transistors, diodes, 
etc. Limited travel required. BSEE and experience in 
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ENVIRONMENTAL TESTING 


To be responsible for the direction of a laboratory conduct- 
ing functional and environmental testing of electronic 
components and assemblies. Must be able to evaluate test 
results and techniques and coordinate testing done by 
outside concerns. BSEE preferred. 
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Employment Department 

Military Electronics Computer Division 
14300 Tireman, Detroit, Michigan 


Burroughs 


Rurroughe 


Corporation 


NEW DIMENSIONS N ELECTRON ANI ATA PROX 


THE NEW VERSATILE 
NON - DESTRUCTIVE 
COATING - THICKNESS 
TESTER 


OMAR TU FXO 


Unit Process Assemblies, inc, pioneers in non-destructive testing and specialists in 
electronics for metal finishing, offer their latest DERMITRON 0-2 with these features 
@ Measures plated coatings on stee!, brass, copper, zinc die-cast, aluminum 
bronze and other metals; aiso, nickel on steel. @ Measures anodize and 
hard-coat on aluminum and magnesium, also, paint. porcelain, organic coat 
ings On non-ferrous metals. @ Measures metal coatings on plastics. ceramics 
and other non-metallic materials. @ Available with FOUR measuring probes 
for extra-wide thickness ranges from thin te thick deposits. @ Only ‘se 
circle area required for measurement. @ You get fast, accurate, direct 
readings, plus versatility and portability, @ Sorts metals and alloys 


Write fer latest brechure and questionnaire te help se've your thickness ‘esting prebiems 








me PROCESS ASSEMBLIES, INC. 





32 


PITTSBURGH ... The January meeting was held at the 
Wood Street YWCA. After a fine dinner, Dr. W. D. Fitz 
patrick of the Harbison-Walker Refractories Co. spoke to 
the section. His topic was ‘‘QC in the manufacture of re 
fractories.’’ Dr. Fitzpatrick covered the entire field from 
the mining of clay to the testing of brick for composition 
and dimensional properties. 

The section was host to the Metals Technical Committee 
during their two-day January session. The meeting was in 
the form of a problem seminar discussing the use of SQC 
in the metals industry. The meeting was quite informal and 
those present enjoyed it tremendously. 

The Apr. 28 meeting will be ‘‘wives’ night’’ at which 
time Miss Besse B. Day of the U. 8. Navy Bureau of Ships 
will speak on ‘‘What your husband does in QC.’’ 
PITTSFIELD ... Over 50 members and their ladies at 
tended the annual Ladies’ Night. The program featured a 
tour of the Byron Weston Co. paper mill from stock prepara 
tion throughout the manufacturing process to final packaging 
and shipping. After the tour, dinner was served at the 
Stanley Club and a color movie describing the cigarette 
paper making process at the Peter J. Schweitzer Division 
was shown. 

Our Apr. 8 meeting will bring W. F. Bachelder, Testing 
Machines, Inec., to the area. Mr. Bachelder will speak on 
**QC testing: product and package.’’ He will review the 
status of standard physical tests on products and containers 
as well as discuss new developments in this field. 
PORTLAND ... Well, Apr. 3-4 is it—we will see if the 
executive committee can bask in the glory of a successful 
conference. Here’s the opportunity for all section members 
to get on the band wagon and support this conference 

This conference will introduce many new departures from 
the norm. For instance, the conference brochure was de 
signed to be eye-appealing and useful as well as informative, 
but different than any previous brochure. 

The education committee has prepared a terrific 2-day 
training course loaded with gimmicks that will provide 
windows to understanding. The strongest opposition will 
leave the conference as one of the strongest supporters of 
SQC methods. Each member should bring at least two ‘‘die 
hards’’ or ‘‘doubters’’ from his firm and place them in the 
hands of Hank Blood, Ray Vanderzanden, Dr. Worthington, 
and Don Hancock 
RACINE ... At the last meeting, the Engis Equipment Co 
gave a presentation entitled ‘‘Optical tooling for general 
industry.’’ 

RHODE ISLAND . At our January meeting, Dorian 
Shainin of Rath & Strong gave an excellent presentation 
entitled ‘‘Cost-shooting; now ready for managers to use.’’ 
Mr. Shainin described in a clear and concise manner, as well 
as in simple and easily understood terms, the various statis 
tical aids which can be taught to manufacturing, purchasing, 
inspection, and engineering to help reduce avoidable costs 
drastically 

ROCHESTER... On Jan. 6 the gaging and measurement 
sub-group heard an interesting talk by Russell Penney, New 
York Air Brake Co. Mr. Penney discussed ‘‘ Production 
measurement of precision tolerances.’’ 

January 15 saw a very large section turn-out to hear 
George A. Henderson, Redstone Arsenal. He talked about 
the ‘‘Relationship of reliability and QC in the Army Ord 
nance Missile Command.’’ 

J. Stuart Hunter of Princeton University will address the 
technical sub-group on Apr. 7. His subject will be ‘‘ Digital 
computer applications. ’’ 

On Apr. 21 the regular section meeting will have as guest 
speaker Prof. Paul C. Clifford of Montclair State Teachers 
College. His topie will be ‘‘Control charts without ealeula 
tion—some modifications and some extensions.’’ It will also 
be election of officers night 

Your reporter goofed in the January issue. Apologies go 
to Robert Morris, J. Stuart Hunter, and the membership 
ST. CHARLES ee Henry J. Sere ker, Ame rican Steel & Wire 


Division of U. 8S. Steel Corp., gave a very interesting tatk 





LESTER W. BALSER 

The Rhode Island section was deeply saddened by 
the sudden death of its chairman, Lester W. Balser, on 
Jan. 19. Mr. Balser, a senior member, had been active 
in section activities for manv vears, having been 
treasurer sinee 1950 to his election as chairman for 
this vear. He was foreman of inspection and testing 
of the wiring device inspection division of General 


Electric in Providence 
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at the Jan. 20 meeting on the subject ‘‘ Statistical QC appli 
cations in metalluary.’’ His talk was preceded by a pre-din 
ner seminar on ‘‘ Process controls-variables’’ conducted by 
Prof. H. R. Swenson. 

The section is sponsoring a course in ‘‘ Professional QC 
management and engineering.’’ The course sessions are held 
on Saturdays from 8 am to 12 noon at St. Charles High School 
Instructors are W. R. Fischer and G. 8. Evensen 
ST. LOUIS... Although adverse weather conditions limited 
attendance at the Jan. 21 anniversary meeting, all those who 
did attend enjoyed the speaker, C, E. Fisher, Society Presi 
dent. Mr. Fisher brought with him many interesting ideas 
concerning the professional development of engineers in Q¢ 

On Apr. 15, the seetion will hold a joint meeting with IFE 

at the Golden Fried Chicken Loaf Restaurant (5867 Delma: 
Howard L. Stier will present ‘‘ Practical applications of 
SQC in food processing.’’ 
SALT LAKE CITY... The first meeting of the new year Was 
held Jan. 16 at the University of Utah with a large and 
enthusiastic audience The edueational part was presented 
by Dr H I Flanders It consisted of a concise, erudit« 
review of ‘* Precision constants,’’ illustrated with representa 
tive Sanipies 

rhe guest speaker, P. H. Dnistran, project engineer at Mar 
quardt Aireraft Co., was well qualified to diseuss the sub 
ject of ‘*QC testing as related to Ramjet engine production.’’ 
He charted the part played by QC in the design, construc 
tion, and test of Ramjet engines, and illustrated his talk 
with two colored-movies. Both talks were well reeeived 
SAN ANTONIO... Dr. E. I’. Moore, Astrodyne, Ine., ad 
dressed the section on Jan, 10. Dr. Moore’s paper was titled, 
‘Some common-sense usage of experimental design and 
analysis’’ and was well receive: 

Ek. W. Doiron, section secretary and general chairman of 
our 1960 one-day symposium, announced that Feb. 20, 1960 
has been designated as the date for our first symposiun Ad 
ditional information relative to this major event will lbe« 
published soon 

Our edueational program, originally scheduled for Feb. 1 
has been temporarily postponed two months. This was neces 
sary in order that the program could be co-sponsored by the 


section and local educational institutions 


St. Petersburg-Tampa Presented Section Charter 


January 12 was an all important date for members of the 
St. Petersburg-Tampa section. At a dinner meeting at the 
Desert Ranch in St. Petersburg Beach the section charter 
presentation was made by Society Director Robert H. Mayes 
Col. J. C. Bailey, USAF, was guest speaker and presented 
General Caldera’s “The flight safety story.” The total attend- 
ance at the meeting was 90. 

Officers of the new section are: chairman—R. P. Caruso, 
Electronic Communications, Inc.; vice chairman—-Calvin C 
Newtown, General Electric Co., treasurer—Wm. R. Royall, 
General Electric Co.; secretary—G. R. Stone, Electronic Com- 
munications, Inc.; arrangement committee chairman—Henry 


Nobel. 
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Society Director Robert H. Mayes presented the section charter to St 
Petersburg-Tampa section chairman R. P. Caruso at a recent meeting 
Shown, left to right, are: Mr. Mayes, Henry Nobel, R. P. Caruso 
(accepting the charter), Wm. R. Royall, and G. R. Stone 


MARCH, 1959 


SAN DIEGO... The highly successful maiden flight of the 
Convair SSO on Jan. 27 was a source of quiet satisfaction to 
the section 

Sharing the limelight with Convair employees, who swell 
the ranks of the section and serve on the executive and 
other committees, are members from other local firms who 
furnished components and services to the new jet airliner 

The smooth performance of the 880 is a tribute to ceaseless 
efforts for control of quality and we of San Diego rightfully 
claim a share of the credit 
SAN FRANCISCO BAY AREA e Seventy-four members 
ind guests were fortunate and indeed honored in hearing Dh 
William R. Pabst, Bureau of Ordnanee, U. S. Navy, in his 
address at the January dinner meeting. Dr. Pabst has just 
completed a one year United Nations’ assignment as Q¢ 
advisor to the government of India. He delayed his return 
to Washington, D. C. from India to favor the Hawaii sub 
section and our section with a digest of this most interesting 


assignment, 

The executive committee announces the following action 
unanimous nomination and endorsement of Dt Albert A 
Kowker from our section for consideration as 1958 Shewhart 
Medalist in honor of his outstanding contributions and leader 
ship in the field of modern QC; nomination of Dr, Gerald J 
Leiberman for Society Director; nomination of Carl Farden 
Hawaii sub-section chairman, as chairman of the Mid-Pacifie 
QC Conference to be held in Honolulu; nomination of Walter 
Hurd as Distriet 17 representative; affiliation with the San 
Franeiseo Engineering Council; a second seholarship grant 
of $750 was authorized for a graduate student in QC at 
Stanford for 1959-60 
SOUTH BEND-MISHAWAKA ... The Apr. 16 meeting will 
be addressed by Carl D. Larson, General Tire & Rubber Co 
Mr. Larson will describe the use of SQC methods in applica 
tions other than quality 
SOUTHERN CONNECTICUT... A tour through the facili 
ties of the Burndy Corp. and the renowned Burrcy Library in 
iddition to a speech by Bern Dibner entitled ‘‘ Science and the 
future’’ were the features of the reeent monthly section 
meeting 

The Burndy Library which holds over 10,000 books 


pamphlets, and exhibits concerned with the 
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levelopment of science) was of special interest to those mem 
bers who represent leading manufacturers, research, anid 
development firms of the Stamford-Norwalk- Bridgeport area 

Mr. Dibner is president of the Burndy Corp. and founder 
of the Burndy Library 
SYRACUSE At the request of the Industrial Manage 
ment Club, four Society members—-William W. Sorn, Robert 
M. Hofstead, Richard Holmes, and George Armour—tock part 
in an orientation program for supervisors presented by the 
club. Each of the men gave a presentation on ‘*‘ What Q¢ 
enn do for industry at one of the four weekly sessions 
TENNESSEE A very warm weleome to John E. Rose of 
Johneon City and Gustave W. Hakanson of Kingsport, new 
members of the section 

The second general meeting of the group which is ne 
Northeast Tennessee section was held Jan. 9 at Kingsport 
James Mitchell, Tennessee Eastman Corp., delivered an in 


w the 


formative and interesting address on ‘‘Control of the a 
curacy and precision of industrial test analyses.’’ 

J. Pat Reavis, Union Carbide Nuclear Co., was guest 
speaker at the January meeting of the Statistics Club at the 
University of Tennessee. His topic was ‘‘An application of 
regression analysis.’’ A lively discussion period followed 
the talk 
TUCSON ... Ralph Coltrin, Southern Pacifie Co., told mem 
bers of the section how they could make a million dollars by 
coming up with solutions to some of the problems faced by 
the railroads. Among these are loss of passenger traffic, over 
coming slippage by a more modern method than the old sand 
box still carried on even the newest diesels, and solution of 


labor-management differences. 

The section has received numerous inquiries from this and 
other countries concerning the ‘*‘ Practical SQC’’ training 
program co-sponsored bv the section and the Hughes Air 
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CHARLES R. HICKS 
Indianapolis section 
Mr. Hicks took all of his 
educational work at Syracuse 
University receiving an A.B. in 
1942, M.S. in 1944, and his Ph.D 
in 1953 
He is a member of the edi- 
torial board of Industrial Qual- 
ity Control and winner of the 
1957 Brumbaugh Award 
He has written several arti- 
cles on statistics and quality 
control, and has been guest 
speaker at numerous Society 
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meetings 

Mr. Hicks has been an instructor at many of the courses 
held at several of the country’s outstanding colleges and uni- 
versities 

His present position is that of associate professor of mathe- 
matics and statistics and research associate, Statistical and 
Computing Laboratory, Purdue University. In addition, he 
serves as quality control consultant for several large national 
organizations 

Mr. Hicks is a member of the American Statistical Associ- 
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OUR EVER-GROWING FAMILY 


With the addition of Northeast Tennessee the 
number of sections in the Society is now 110. The 
Society is proud to extend a most cordial welcome 

to the new section 


110—Northeast Tennessee (Dist. 15) 
Chairman: Hubert M. Hill 


Tennessee Eastman Co 
Kingsport, Tenn 

Vice Chairman: Car! L. Wilson 
Tennessee Eastman Co 
Kingsport, Tenn 

Secretary: Joseph T. Johnston 
Raytheon Mfg. Co 
Bristol, Tenn 

Treasurer; Myles E, Duellman 
S. E. Massengill Corp 
Bristol, Tenn 











Recent Elections to Fellow 
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ation, Institute of Mathematical Statistics, American Asso- 
cation of University Professors, and Pi Mu Epsilon 


JULIUS MEHALEK 
Philadelphia section 
Mr. Mehalek attended Tem- 


ple University, University of 
Pennsylvania, and Pennsylva- 
nia State University. 

He has held several execu- 
tive positions with the Phila- 
delphia section; is a member of 
the Section Development Com- 
mittee of ASQC; and was pub- 
licity chairman for the 7th An- 
nual Convention of ASQC. 

Mr. Mehalek has written 
several articles on statistical 
quality control and its applica- 

tion to automotive stampings and job shops 

He is a recipient of the Army’s certificate of commendation 

Presently, he is with The Budd Company 

Mr. Mehalek is a past president and honorary life member 
of the Lower Bucks County Industrial Management Club, a 
member of the American Ordnance Association, and a reserve 
officer in the U. S. Army Ordnance Corps 


W. C. VISSING 
Indianapolis section 
Mr. Vissing is a graduate of 
Michigan State College and did 
graduate work in statistics at 
Virginia Polytechnical Institute 
during 1958 
He has held numerous posi- 
tions with the Indianapolis sec- 
tion and was a Director of the 
Society in 1957-58 
Mr. Vissing has authored nu- 
merous technical papers and 
contributed a section on statis- 
tical quality control to Rem- 
ington’s Practice of Pharmacy 
1956 
Since 1952, he has been in inspection and control at Eli Lilly 
and Company. At present, he is Department Head of the 
Pharmaceutical Inspection Control Department 


MORRIS HAMBURG 
Philadelphia section 
Mr. Hamburg is associate professor of statistics, University 
of Pennsylvania. 
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craft Co. as deseribed in the December 1958 issue of IN 
DUSTRIAL QUALITY CONTROL. Hughes personnel who 
have completed this course, now in its fourth series, number 
more than 500 according to Fred Ennerson, originator and 
developer of this program 
TORONTO 
an excellent discourse dealing with the elimination of short 
run production problems by statistical techniques. Mr, Al 
bert’s talk was well received and a lively diseussion followed 
It was unfortunate that Simon Collier of the Johns Man 
ville Corp. was unable to attend our dinner meeting as guest 


Our speaker at the Jan. 27 meeting presented 


speaker. P. B. Proctor, also of that organization, consented 
to appear in his stead and presented the scheduled talk on 
**QC as related to management and employee.’’ This proved 
most interesting and promoted considerable discussion 
TULSA 
with 36 of the 56 enrolling for the course completing the in 
struction. Our thanks go to Prof. Ashworth of Oklahoma 
State University for lecturing the course He had quite a 
dt to make every Monday evening but he didn’t miss 
el 


Our first QU course was completed on Jan, 26 


The arrangements ha heen completed for our first an 
niversary all-day forum be held on Apr. 4 at the Alvin 
Plaza Hotel It promises to be a fine affair with Society 
President ¢ Fisher finishing the evening as our banquet 
speaker. The 33 founding members of our seetion will be 
honored All Society members are invited to attend and 
help us celebrate our first vear as a seetion 

UNIVERSITY OF WESTERN ONTARIO A verv suc 
cessful and enjovable meeting was held Jan. 14. Case his 
tories, which had been previously prepared, were distributed 
to the members \ panel was then chosen from the member 
ship to diseuss the cases before the group. Keen interest was 
shown by the members who joined in on the diseussion, Re 
freshments were served after the meeting 

UTICA The Svracuse and Utien sections held a joint 
one-day clinie at the Hotel Hamilton in Utiea. The theme for 
the elinie was ‘* Quality controls vour future.”’ 
YOUNGSTOWN 


presented one of the 


Ralph Riefenstahl of Ohio Bell Tele phone 


most interesting lecture-demonstra 


s the section has heard this season, Using a lighted map 


demonstrated how automatic electronic devices 
lines to place a long distance call in a fraction 
‘ The telephone system is similar to an electronic 
computer in fact, it’s the largest Mr. Riefenstahl deseribed 
number of telephone modifications which will be availabk 
the subscriber in the foreseeable future 
Ou Thursday, Apr a H L, Freeman fro 
ering ervicees of General Electrie Co 
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SIGNIFICANT DIFFERENCES 





town-Bethlehem Dave 
on department at Mach 


the same division 
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| clinics, conferences, and courses 


saltimore Hardy M. Cook f the Western Electric 
Corp. was recently promoted to supervisor of the newly 
established SQC department 
Boston—Recent position changes are noted for the fol 
lowing members: Cleon L. Lawrence, general foreman, test 
and inspection, Raytheon Mfg. Co.; Robert ©. Lineoln, in 
dustrial engineer, Arthur D, Little & Co.; Robert J. Loek 
hart, senior QC engineer, National Co James G. Lode 
director of planning, Raytheon Mfg. Co.; Benjamin W 
Marguglio, production engineer, Raytheon Mfg. Co 
: Corning-Elmira—The section regrets to announce that 
Flovd Allen had to resign his position as treasurer of the 
section due to his acceptance of a position with the American 
Thermostat Corp., South Cairo, N. ¥ Asa result, Jim Ettorre 
of the Hilliard Corp. has been appointed as section treasurer 
for the remainder of the vear 
Dallas-Fort Worth—Several courses are presently being 
conducted by the section All have a good enrollment and 
certifieates will be given for completion of each section 
Delaware—Congratulations to two members on their recent 
promotions, Bill Stareher has been made QC supervisor of 
International Latex Corporation’s Southern multi-plant opera 
tions, including Puerto Rico 
Francis Holden moves up from QC specialist to QC super 
visor at Dover. Bill will be leaving the section as a result 
of his transfer 
Greater Muskegon—Twenty-four persons were enrolled in 
a QC training course sponsored by the section. Instructors 
for the six-meeting course were Glenn Baile of American 
Coil Spring Co. and William A. Poe of John Wood Co 
Harrisburg Theodore Lamparter has assumed responsi 
bilities in QC with Precision Time Corp., Strasburg, Pa 
Hartford—MacChesney Desmond has been appointed 
field repres¢ ntative for the Nuclear uel Operation Olin 
Mathieson Chemical Corp 
Hareourt F, Sehutz bas been named manufacturing manager 
of the main plant of Fafnir Bearing Co 
Howard L. Parsons has been named superintendent th 
nspection division of Fafnir Bearing (e 
Stanley F. Straska has been apport da (yt manager 
the Roval MeBee Corp. portable typewriter plant which is 
under construction in Springfield, Mo 
Indianapolis—-George MeDermott of Deleo- Remy 
j iis second session as senator of the Indiana St 
latur Mr. MeDermott sa Fellow of the Society 
Lima Diek Peggs was recentl 
Ford Motor », Lima Engine Division 
Los Angeles—Paul I Bruce has accepted a po 
vivanced engineering department of Autonet 
of Nortl American A ation, Ine 
Pittsburgh ny Belson has ik sllas 
tnke a position as QC engineer i We 
rie Corp Blairsville plant 
(Charles M. Fairchild has joined the staff of P 
and Chemical (o. as an instrument chemist 
Wr J MeChesn dt reeeived 


tallurei he departmen 


Supervising me 


burg Works of Alleg i Steel Corp 
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14-23 


25-27—13th Annual Convention and 


National All-Industry 
Production Exposition 
Cleveland, Ohio, sponsored by ASQOC 
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What's New? 


P-1-7—The LCM 100, a new type of 
high frequency vibration exciter that 
features a unique horizontal, air sup- 
ported shake table, is now available. 
Although primarily designed for the 
production testing of components and 
small subassemblies, full consideration 
has been given to the requirements of 
the product design engineer. A wide 
frequency range (5 to 15,000 CPS) and 
high output force (up to 100G) will 
give the LCM 100 broad applications in 
many fields. The horizontal shake table 
is push-pull driven from each end and 
is supported by air bearings. This sus- 
pension eliminates “cross talk,” a major 
problem with conventional tables, and 
does away with troublesome springs 
and flexures. “Heavy” specimens pre- 
sent no problem, as weight of the table 
and specimen is supported by air pres- 
sure normal to the axis of excitation 
The new suspension and push-pull 
drive provide a flat force output with 
little phase shift over the entire audio 
spectrum which results in an efficiency 
(watts per force-pound) five to ten 
times higher than other wide band sys- 
tems. The electrical efficiency of the 
shaker table is very high (2 watts per 
force-pound as compared to 10 or more 
watts per force-pound needed by con- 


ROY A. WYLIE, Editor 


Ampex Corporation 


ventional systems). This enables effi- 
cient use of standard audio amplifiers 
which permits a substantial cost reduc- 
tion over other vibration exciters using 
special high power limited frequency 
amplifiers. Permanent magnets are used 
in the LCM 100 magnetic circuit to elim- 
inate the need for separate field ex- 
citation and associated rectifying equip- 
ment. The impedance of the drive coils 
is designed to match the power ampli- 
fier over the entire audio range. The 
LCM 100 is suitable for use with all 
forms of excitation including discrete 
frequency, random noise, white noise, 
or complex wave forms. 


xk 


P-1-8—A new metling point apparatus 
designed and manufactured in Switzer- 
land has proved to be eminently suc- 
cessful in carrying out accurate, repro- 
ducible determinations in a minimum 
of time. Heating is rapid to within 5 





Send for Information 


Additional information regarding new 
products or new literature items ap- 
pearing in the What's New? department 
can be obtained by writi in the key 
number of the item in the Product Edu- 
cation Service coupon which appears on 
page 38. 











Quality Control Engineers 


TEXAS INSTRUMENTS 28 year old electronics and geophysics company, 
attributes much of its 20-fold growth in the last 10 years to the recogni- 
tion of individual achievement. Our planned expansion has created 
positions with advancement potential for experienced Quality Cortrol 
Engineers to assume greater responsibility. 


or 10 degrees of the melting point. Fur- 
ther temperature increases can then be 
reduced to 1 or 2 degrees per minute 
The determination of melting point is 
one of the most widely used methods 
of organic chemical research and is 
used in industry for the characteriza- 
tion of new substances, the identifica- 
tion of compounds, and the purity con- 
trol of products. The new apparatus 
saves considerable time between tests 
because of the small mass of heating 
fluid used plus its low specific gravity 
allows rapid cooling. Without com- 
pressed air, cooling takes 10 minutes 
from 300 to 100°C., and 8 minutes more 
to 60°C. With compressed air, the cor- 
responding times are 4 minutes and 11% 
minutes. Stirring of the fluid continues 
after heat and lights are switched off 
to help lower the temperature rapidly 
for the next use. A magnifying lens in 
a holder, affords convenient observation 
of the measuring zone with both eyes. 
Two small lamps throw bright light 
from both sides onto the test substance. 
An anti-glare device fitted on the hold- 
er reduces eye fatigue. Three standard 
3 in. long capillary melting point tubes 
can be inserted in the smal] U-shaped 
“Pyrex” brand glass vessel. It requires 
only 40 ml of the silicone oil heating 
medium and the immersion heating coil 
weighs only 0.5 grams. Therefore, tem- 
perature response to heating voltage is 
practically instantaneous. The stirrer 
assures homogeneous temperature in the 
measuring zone. A bearing plate sup- 





These positions require a mini 
mum of one year's experience in 
quality control engineering or 
closely related areas. Fundamen- 
tal knowledge of statistical 
analysis, manufacturing proc- 
esses, and engineering is desir- 
able. BSEE, ME, or IE. Potential 
will be given greater considera- 
tion than extensive experience. 


Advanced personnel policies in- 
clude profit-sharing, educational 
assistance, and pension plans. 
You will work in a plant, within 
Dallas but away from downtown 
traffic — near fine residential 
areas, schools and churches—as 
well as year ‘round recreational 
and cultural activities. 


DO YOU HAVE 
A QUALITY CONTROL 
PRESENTATION PROBLEM? 


QUALITY CONTROL AIDS 
ARE THE ANSWER 


Make your presentation 
more forceful and under- 
standable by the use of 
these aids. 


QUINGUNX 

... This device permits your audience to 
visualize the creation of a normal dis- 
tribution pattern as well as the results 
of variables sampling. All beads are 
self-contained; nothing to drop cut. 
Done in attractive mahagony compiete 
with zipper carrying case 


ATTRIBUTE SAMPLING DEMONSTRATOR 


Complete unit consists of transparent 
stic container, opaque colored 
is, and wood paddies permitting 


Inquiries are invited from qualified individuals. Your resume will be 
treated in confidence and local (or Dallas) interviews wili be arranged 
at your convenmence within the near furure. 


APPARATUS Div... ON 


9° 
TEXAS INSTRUMENTS 


INCORPORATED 


6000 Lemmon Avenue, Dalias 9, Texas 


easy identification of beads at a dis- 
tance. 


SIMULTATORS 
.. + TO demonstrate contro! chart plotting 
and shift of distribution pattern. 


Lightning Calculator Co. 
Box 6192 
St. Petersburg Beach 6, Fla. 
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(right) Checking accuracy of 
machine threads on 

a 30 inch magnification 
contour projector 


Nation's first successful 
re-entry tests were conducted 


with Lockheed X-17. 








Optical gauge determines 
measurements within 
5 millionths of an inch 


QUALITY ASSURANCE 
Expanding the Frontiers of Space Technology 


Quality assurance at Lockheed parallels in importance and augments the research 
and development, projects, and manufacturing organizations. Quality assurance 
engineers establish audit points, determine functional test gear, write procedures, 
and perform related tests. 

These activities, supported by laboratories, data analysis, establishment of standards, 
and issuance of reports — all insure that Lockheed products meet or surpass 
contractual requirements. Economy and quality are maintained at every stage to 
produce the best products at the least cost 

With the company holding such major, long-term projects as the Navy Polaris 
IRBM; Army Kingfisher; and Air Force Q-5 and X-7, quality assurance at 
Lockheed plays a key role in the nation’s defense. 

Scientists and engineers of outstanding talent and inquiring mind are invited to join 
us in the country’s most interesting and challenging basic research and development 
programs. Write: Research and Development Staff, Dept. C-23, 

962 W. El Camino Real, Sunnyvale, California 


“The organization that contributed most in the past year to the advancement of the 


art of missiles and astronautics NATIONAL MISSILE INDUSTRY CONFERENCE AWARD 
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ports the lower end of the thermometer 
and the capillary melting tubes so that 
test substance and thermometer bulb 
are both at the same height. In the 
steel cabinet is a transformer, con- 
trolled manually by a knob, that can 
be set to a pre-determined tempera- 
ture. By a preliminary test at rapid 
heat, the melting point range can be 
found. Then the actual determination 
can be made by rapid heating to with- 
in five or ten degrees of the melting 
point, and by reducing further temper- 
ature increases to one or two degrees 
per minute. Price of the melting point 
apparatus is $290 


~~ * * 
The new G-S Corrosion Test 
features developments to im- 
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Cabinet 


Product Education 


These advertisers provide educational information on their products, expand- 
ing the services of your journal, Industrial Quality Control. 
First they place the latest information on product 
In addition their purchase of advertising space 


Their support is twofold 
development at your finger tips 


supports your Society and this publication 
by using their products and services and encourage others to do so 


merit your consideration 


When writing or talking to advertisers to inquire about their products, always 
remember to say you saw their ad in Industrial Quality Control 


Advertisers in this issue 


B. C. Ames Co. 
Bell Telephone Laboratories, 
Inc. .* 
Cadillac Gage Co. 
Comtor Co. 
DoALL Co 
Elliott Service Co., Inc. 
C. E. Foster Gage Corp. 
Interscience Publishers, Inc. 
Jones & Lamson Machine Co. 
Lightning Calculator Co. 
Lufkin Rule Co. 
Monroe Calculating 
Machine Co., Ine. 
3, Sheffield Corp. 
Texas Electronic Products 
Corp. IFC 
Unit Process Assemblies, Inc... 32 
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prove test conditions and results tor 
laboratories and metal finishers. The 
new cabinets are either Stainless or 
mild steel, all welded, Epoxy lined, non- 
corroding, and rust proof, and uniform- 
ly heated throughout by full coverage 
water jackets on all four sides and bot- 
tom. This eliminates all danger of un- 
even heating and secondary galvanic 
acceleration of corrosion. Maximum test 


heat is 150°F. and all temperatures are’ 


held plus or minus °F. A removable 
plexiglass transparent lid enables the 
operitor to observe tests in progress 
without opening the cabinet, interrupt- 
ing the process, or disturbing the speci- 
mens. Cam-type, non-fastening, gravity 
“hinges”, front and back, provide for 
easy manual opening of the lid from 
either direction or for lifting off the lid 


-% 





Service 


Continue to advance your Society 


They all 


A-17, Veeder-Root, Inc. 1, 17 
A-18, Carl Zeiss, Inc. OBC 


Advertisers in previous issues 
of Volume XV 


Acme Scientific Co 
Allied Radio Corp 
American Optical Co 
Curtiss-Wright Corp 
Davison Chemical Div., 
W. R. Grace & Co 
Federal Products Corp 
General Transistor Corp 
Karl Heitz, Inc 
Invo Spline, Inc 
Lincoln Gage Co 
United Air Lines 
John Wiley & Sons, Inc 





Mail the handy coupon below to obtain further information about any of the 
items appearing in advertisements or new products and new literature described in 
the “What's New?” department, pages 36-39 


Room 6197 Plankinton Building 
161 West Wisconsin Avenue 
Milwaukee 3, Wisconsin 


Ait Product Education Service eV) 
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entirely. The cabinet is equipped with 
a removable salt reservoir and cover for 
Salt Fog, Humidity, and Corrodkote 
testing. Important “optionals” are Au- 
tomatic Bubble Tower Liquid Level 
Control with Strainer, complete air 
compressor equipment, and a full kit 
of cabinet exhaust accessories 
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P-1-10—The new model AG Ames air 
gauge permits accurate measurements 
to 1 millionth of an inch fer checking 
inside diameters or dimensions, outside 
diameters or dimensions, and center 
distance of holes, regardless of hole 
size. It can also be used for checking 
roundness of O.D., and LD., and blind 
holes on small precision parts. The 
meter of this new unit has high linear- 
ity and zero hysteresis. The dial of the 
meter has large graduations for fast, 
easy reading. If a permanent record of 
measurements is required, an electric 
recording unit may be added to the 
gauge. This unit will register on spe- 
cial sensitized paper, a permanent rec- 
ord of all readings made by the gauge 
Zero setting can be obtained by using 
either a master or proper size blocks 
Once the zero setting is made, a three- 
point contact enables the user to detect 
a 3. 5, or 7-lobe condition in centerless 
grinding. Ames engineers will assist in 
developing special contacts and fixtures 
to simplify the precise measurement of 
unusual or intricately shaped parts 


Se ee 


P-2-1—Rese Engineering, Inc. has an- 
nounced the new Model 1080 Precision 
Voltage-Current Calibrator, the most 
recent addition to their line of special- 
ized test equipment for the magnetic 
industry. Accuracy of the instrument i 
better than 0.3 percent, and it is a dual 
purpose instrument, operating either a 
a secondary standard of voltage, or as a 
comparator type calibrator. It has been 
designed to solve a wide range of cali- 
bration and amplitude measurement 
problems, where great precision is re- 
quired. The 1080 delivers precisely cal- 
ibrated positive or negative voltages 
from 1 millivolt to 100 volts, which are 
continuously variable through four 
ranges. The standard voltage is avail- 
able either as a direct voltage or as a 
5 millisecond level, repeated at rates of 
from 5 to 50 times per second. In oper- 
ation, a pair of mercury wetted relay 
choppers are biased permanently ON 
connecting output directly to the po- 
tentiometer tap, or are driven by the 
internal transistor oscillator—one shot 
combination to provide a periodic cali- 
brated pulse output. In comparator type 
operation, Model 1080 calibrates posi- 
tive or negative voltages from 1 milli- 
volt to 1000 volts continuously variabl 

through five ranges, or calibrates cur- 
rents from 1 milliampere to 10 amperes, 
through fou 
when oper 


continuously variable 
ranges. In either case, or 
ated as a voltage standard, the internal 


For the 


standard voltage is absolute 
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calibration of voltages greater than 100 
volts, the unknown is first attenuated 
by a factor of ten to one, and is com- 
pared to the 100 volt scale. Currents 
are calibrated by converting to a volt- 
age across the internal precision 1 ohm 
resistor. In addition to its many spe- 
cial uses, the 1080 is also useful as a 
general purpose calibration instrument 
in digital computer and other electronic 
laboratories, where it is used to estab- 
lish accurate d-c power supply levels 
from 1 millivolt to 1000 volts, and as a 
general laboratory secondary voltage 
standard 
x * * 

P-2-2—Because of the pressing need 
within their own organization, engi- 
neers at Consolidated Aircraft Prod- 
ucts invented and patented the Multi- 
Mike, a micrometer caliper to measure 
widths of grooves and lands, chiefly in 
interior sections where no other gage 
can be used. After successful use in 
its own plant, Consolidated now offers 
this new micrometer which measures 
both internal and external cuts and 
grooves and determines groove loca- 
tions. The unit is 8% inches long with 
a standard micrometer type head. Two 
discs, each 0.547 inch diameter and 
0.025 inch thick, ground and lapped, 
form the jaws or measuring surfaces 
Measuring capacity ranges from 0.050 
to 1.050 inch for 


measurement of lands or 


groove widths In 
widths be- 
tween grooves, range is from zero to 
1.000 inch 
urement of the width of “0” ring and 


Applications include meas- 


retaining ring grooves, keyways, cylin- 
der grooves, and lands. The unit can 
be used to measure groove distance 
from an external reference surface to a 


probe depth of 534 inches 


x * * 


P-2-3—-A simple, accurate test instru- 
ment, called the Hunter Carton Score- 
bend Tester has been developed to 
measure the force required to “break- 
open flat folded paper-board cartons 
The instrument is designed to help 
carton manufacturers controi produc- 
tion quality and eliminate rejects, and 
to enable users of automatic cartoning 
machines to specify cartons to a recog- 
nized standard and discover “tough 
cartons before they can cause filling 
line slowdowns and stoppages. This in- 
expensive tester is designed to provide 
production testing 


simple, one-man 


with laboratory instrument precision 
The tester employs a precision direct 
re ading force Zaye The age 1s column 
mounted to accommodate folding car- 
tons up to 22 inches wide when flat 
To perform the test, the flat carton is 
inserted on edge between the grooved 
and the notched compression head of 
the gage. The inspector then merely 
turns a knob to depress the gage and 
force the 
hand holds the maximum dial reading 
to show the 
erted 
knob, the gage returns automatically 


carton open. The indicator 


actual opening force ex- 
Upon release of the control 
to the starting position and is ready for 


the next carton. When the force read- 


MARCH, 1959 





ing has been noted the vage is reset by 
touching a release tab. The gage head 
is adjustable at any point on the sup- 
porting column and is locked in posi- 
tion during the operation by a knob- 
operated friction lock. Three models 
of the Scorehend Tester are available 
Model CC-500 for forces ranging from 
0 to 500 grams Model CC-1000 for 
forces ranging from 0 to 1000 grams 
and Model CCO-1 for forces 
from 0 to 16 ounces. The only differ- 


ranging 


ence between models is the force gage 
with which it is equipped and all three 
gages are interchangeable on the stand 
ard test stand and mount. The Score- 
bend Tester weighs about 11 pounds 
and has an overall height of 25 inches 
Price of the tester, which includes one 
of the three interchangeable gages, i: 
$195.00. The other gages are available 
at additional cost 


x*k 


New Literature Available 


L-2-4—To better enable the nation 
spectroscopists to keep abreast of rapid 
developments in the electrode field 
United Carbon Products Co. has just 
published their new S-58 Spectroscopic 
Graphite Products Catalog. In addition 
to graphite rod and powder a complet 
variety of preformed electrodes art 
graphically illustrated with large, clea: 
specification drawings. Factors of den 
sity, hardness, electrical resistance, and 
tensile strength are all documented for 
ready reference. A custom electrode 
ervice is also fully detailed 


CAS 


QUALITY CONTROL and 
APPLIED STATISTICS 
ABSTRACTS 


including 


Operations Research 
and Reliability 


Every month, subscribers to QCAS re 
ceive digests of articles selected from 
nearly 400 foreign and domestic peri 
odicals—for a total of approximately 
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yet compre hen 


1400 looseleat pages a year 
Rest contains CONCIS¢ 
sive information on new ideas and de 


velopments in the following fields 


@ Statistical Process Control 

@ Sampling Principles and Plans 

@ Management of Quality Control 

@ Reliability of Complex Assemblies 

@ Mathematical Statistics and 
Probability 

@ Exper:mentation and Correlation 

@ Managerial Applications (Operations 
Research and Industrial 
Eng neering Methodology) 


@ Instrumentation and Automation 


Advisory Board 


INTERSCIENCE 
PUBLISHERS, Inc. 


250 Fifth Avenue New York 1 





POSITIONS WANTED 


Address ali replies to box number references 
to: American Society for Quality Control, 
Room 6197 Plankinton Bidg., 161 W. Wis- 
consin Ave., Milwaukee 3, Wis 


QUALITY CONTROL ENGINEER 
Desires position with challenge and 
future. 16 yrs. experience in truck, farm 
implement, appliance industries and 
army ord, as chief inspector and quality 
control manager. Age 37, married. Will 
submit resume. Please reply to Box 
15J1 


POSITIONS AVAILABLE 


Address all replies to box number references 
to: American Society for Quality Control, 
Room 6197 Plankinton Bidg., 161 W. Wis- 
consin Ave., Milwaukee 3, Wis 


PRODUCT EVALUATION 
Position as group leader open in com- 
mercial product development depart- 
ment of major corporation. Located 
in mid-town New York City. Primary 
interest of applicant should be in tech- 
nies of sensory testing of organic prod- 
ucts. Experience in this regard and the 
qualification to establish a laboratory 
for valid organoleptic assay on foods- 
flavors—beverages will be given special 
consideration. Some background in 
food technology, or organic or biological 
chemistry will be essential. Submit 
complete resume of academic and in- 
dustrial experience. Please reply to 
Box 15W1 


QC SUPERVISOR 
Progressive midwestern manufacturer 
of precision aircraft and missile control 
systems requires individual with heavy 
electronic engineering background for 
responsible supervisory assignment in 
Quality Control Division 


BS. in EE. or equivalent experience 
required. Knowledge of inspection 
methods and SQC techniques desirable 
Prefer individual with some super- 
visory and administrative background, 
familiar with electronic test equipment 
Salary commensurate with ability and 
experience. Substantial employee bene- 
fits. Good working and living condi- 
tions in heart of Michigan vacationland 
Qualified applicants should mail con- 
fidential resume to Box 15W2 


QUALITY CONTROL 
DIVISION COORDINATOR 

A high level staff position with a 
rapidly expanding west coast electron- 
ics firm, already leader in its field 
Major responsibilities include staff co- 
ordination of various operating depart- 
ments within Quality Control Division, 
as well as overall management of a 
quality audit function. Excellent op- 
portunity for further advancement. Re- 
quires engineering degree plus several 
years quality control management ex- 
perience. Replies held confidential 
Please forward complete personal re- 
sume including education, experience 
and salary requirement to box 15W3. 


40 


Quality Control Manager—Large in- 
tegrated manufacturer of knit garments. 


CONSULTING SERVICES 


Responsibility of the American Society 


Will have responsibility for directing | for Quality Control, Inc., for Consulting 


quality control activities of three plants 
including knitting, bleaching, dyeing, 
cutting, and sewing. This is an excep- 
tional opportunity for the right man. 
Textile school graduate or engineering 
school graduate with considerable ex- 
perience in textile quality control in- 
cluding application of statistical meth- 
ods to quality control problems. Salary 
open. Please reply to Charles H. 
Mathews, Personnel Manager, The Wil- 
liam Carter Co., Barnesville, Georgia 


STAFF 
QUALITY 
CONTROL 

ENGINEER 


A large multi-plant 
manufacturer in Philadelphia has an 
opening on its staff for a man with 
broad practical experience in all phases 
of quality control. 


metal working 


This is an excellent growth opportunity 
Compensation will be commensurate 
with the responsibilities of the position. 
Please submit full information includ- 
ing age, education and experience to: 


K-81 


P.O. Box 2068 
Philadelphia 3, Pa. 





QUALITY CONTROL 
LABORATORY SUPERVISOR 


Bachelors degree in either 
Chemistry or Chemical Engi- 
neering. Prefer 5 years experi- 
ence in physical and chemical 
testing of rubber compounds 
and knowledge of textile test- 
ing. Should know rubber chem- 
istry as applied to production 
and compounding problems 
Should be acquainted with ma- 
terials needed in production of 
rubber products. Should have 
supervisory experience 

Will be located in Akron and 
will report to the quality con- 
trol manager. Will supervise 8 
employees. Responsibility for 
acceptance of raw materials, 
vender certification program, 
and contacts with suppliers. 
Permanent position; full bene- 
fit program. Send complete per 
sonal information, experience, 
education and salary require 
ments to: 


William Plant, Central Personnel 
The General Tire & Rubber Company 
Akron 9, Ohio 








Services advertising is limited to cer- 
tification that advertisers hold the grade 
of membership in the Society stated in 
their advertisements. Qualification re- 
quirements for the several grades of 
membership are set forth in the Con- 
stitution of the Society. 





BERNARD HECHT 
Quality Control & Reliability Specialist 
Senior Founding Member, ASQC 
Planning and Staffing 
Q. C. Organizations 
Training in Statistical Methods 
Quality Assurance Programs 


5410 Wilshire Bivd. Los Angeles 36, Calif 
WeEbster 8-012! 








aR. 3. Sox 258 
Grecnwood, indiana 
SUTHERLAND-JACOBSON G ASSOCIATES 
Consultente in Quality Control 


Inspection Procedures, Process Controls, 
Statistics for Research and Development 


H. J. JACOBSON 
Fellow ASQC 


M. L. SUTHERLAND, PR D 
Fellow ASQC 








Management Controls 


FOUNDED IN 1945 
References and Literature on Request 


699 Rose Ave 
Des PLAINS, ILI 
Vanderbilt 4-6533 


Senior Partner: 
W. E. JONES 
Fellow, ASQC 








Consulting Services in Quality Control’ 
Since 1945 


RALPH E. WAREHAM 
Fellow, ASQC 


Telephone 
Chappaqua 1-071° 


122 Orchard Ridge 
Chappaqua, New York 








Quality Control Consultant 


HARMON 5S. BAYER 
Fellow, ASQC 


1154 Book Building 
Detroit 26, Michigan 


Telephone 
WOodward 5-3796 








QC Planning Defect Prevention 


LEONARD A. SEDER 
FELLOW ASQC 
267 HAWTHORNE ST 
MALDEN, MASS. 


DAvenport 4-5446 


Organizing for Quality Training 








EDWARD A. REYNOLDS 
Fellow, ASQC 


Ligonier, Pa 











INDUSTRIAL QUALITY CONTROL 
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Keyway slot in gear simply and easily 
checked with single fractional block 


One block from .010” series solves problem 
of checking O-ring groove on this shaft 


GB-30 


After 53 years<—a gage 
block set for the shop 


NEW 55-R SET PROVIDES WIDELY SPECIFIED DECIMAL AND 
FRACTIONAL DIMENSIONS NOT AVAILABLE IN 
TRADITIONAL SETS. 


Selected by shop men, tested by shop use and checked by a poll of diversified 
industries, set No. 55-R is the first basic departure from the 81 piece inch series 
gage block set introduced 53 years ago. Now you can make common fractional 
dimensions and many others with just one or two blocks instead of the five 
or six from traditional sets. Greatly reduces time-consuming job of selecting, 
cleaning and wringing. 


Saves you money, too! 


The modest price of a 55-R set makes a worthwhile saving over the cost of 
larger sets. The life of a set of gage blocks is lengthened since fewer blocks are 
required to make up common dimensions. It is practical to assign a set to each 
of your toolmakers or machinists to eliminate time waste created by a group 
working from the same set. Call your local DoALL sales-service store for 
further information and literature, or write. 


GAGE BLOCK SET NO. 55-R 
d (single block) series 
AVAILABLE IN THREE GRADES through .029° (10 blocks) series 
2 through 9 blocks) series 
AA Grade .000002 —$490.00 ‘ cana 9 blocks) d series 
000004 —$340.00 through 9 blocks) series 
A+ Grade .000002 through 4 blocks) series 
3 blocks) series 


6 
Shop Blocks .000002 —$240.00 


( 8 blocks) Fract. series 
.050° or .100° Steel or carbide wear blocks optional 





Pind The D6ALL Company, Des Plaines, Illinois 


Your DoALL Store 


THIS ISA 
TYPICAL DoALL STORE 


Coll Your DGBLL Service-Store 


Yo (BANDS, £ § ps 
MEASURING SHOP SUPPLIES 


Serfece Grinders Power Sows 


MACHINE TOOLS coccccccecceeee CUTTING TOOLS cocccceccececee INSTRUMENTS coccccesesesIN STOCK 
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[ZEISS | Large and Small 
Optical Dividing Heads 


West Germany 


Large optical dividing head in horizontal position. Axis 
ean be quickly changed to vertical. 


Small optical dividing head in vertical position. 


Latest models that offer 
outstanding features 


The large optical dividing head is a universal testing 
and measuring instrument for circular seales and 
angles. It is used in high precision machining of cog- 
wheels, slotted and perforated dises, graduated plates, 
spline shafts and similar production parts. Suitable 
for grinding, drilling, milling and other operations. 
The instrument is also suitable in testing for gradua- 
tion defects and for checking the measurements of 
angle-measuring instruments, levels, cam plates, ete. 


FEATURES: Graduated glass circle, with 360° scale, 
is rigidly mounted on dividing head shaft, and is not 
affected by the transmission system for shaft rotation. 

Microscope with 63x magnification for angle 
readings has inclined eyepiece with a head that can 
be rotated in all directions—insures convenient read- 
ing. independent of the inclination of the shaft axis. 

Fine and coarse adjustments are gearless and 
mutually independent. . . . An external 360° scale 
permits rapid setting. Overall height: 370mm. Center 
height of spindle 130mm. Area of base: 310x250mm. 


THE SMALL HEAD 


Designed especially for light machine tools in drill- 
ing, milling, grinding, ete., and its internal construe- 
tion is the same as the large head. Its graduated 
glass circle is mounted on the dividing head shaft and 
is read with a 63x reading microscope. Has new anti- 
friction bearings for main dividing head shaft. Con- 
trols—coarse adjustment, fine setting of angles—can 
be easily arranged to right or left. Overall height 
250mm. Center height of spindle 90mm. Area of 


base: 220x 180mm. 


Write for literature 





| cieall 


GAIL ZETSS, a 


485 FIFTH AVENUE, NEW YORK 17, N. Y. 











